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   A. SITE NAME, LOCATION, AND DESCRIPTION

   THE SAUNDERS SUPPLY COMPANY SITE (THE SITE) IS LOCATED IN THE VILLAGE OF CHUCKATUCK, A RURAL AREA OF THE
CITY OF SUFFOLK, VIRGINIA (SEE FIGURE 1).  THE SITE IS COMPRISED OF THE SAUNDERS SUPPLY COMPANY PROPERTY AND
A PORTION OF THE KELLY PROPERTY ADJACENT TO THE SAUNDERS PROPERTY.  THE SAUNDERS PROPERTY OCCUPIES
APPROXIMATELY 7.3 ACRES ALONG STATE ROUTE 10/32, WHICH DEFINES THE EASTERN BOUNDARY OF THE PROPERTY.  THE
SAUNDERS SUPPLY COMPANY IS AN ACTIVE LUMBER YARD WHICH PREVIOUSLY CHEMICALLY TREATED WOOD BEFORE
DISTRIBUTION.  THE SAUNDERS SUPPLY COMPANY ALSO HAS A HARDWARE STORE BUT THAT FACILITY IS LOCATED SEVERAL
HUNDRED FEET SOUTH AND UPGRADIENT OF THE WOOD TREATING FACILITY AND IS THEREFORE NOT PART OF THE SITE.

   THE SAUNDERS SUPPLY COMPANY FACILITY IS LOCATED IN A MIXED RESIDENTIAL AND COMMERCIAL AREA (SEE FIGURE 2). 
THE KELLY NURSERY AND RESIDENCE IS LOCATED IMMEDIATELY NORTH OF THE FACILITY.  A GASOLINE STATION AND A
RESIDENTIAL SUBDIVISION ARE LOCATED SOUTH OF THE FACILITY.  COMMERCIAL ESTABLISHMENTS AND RESIDENCES ARE
LOCATED EAST OF THE FACILITY, AND A WOODED AREA IS WEST OF THE FACILITY, BEYOND WHICH AGRICULTURAL ACTIVITY
EXISTS.

   BUILDINGS USED PRIMARILY FOR RETAIL OPERATIONS ARE LOCATED ON GODWIN BOULEVARD (STATE ROUTE 10/32) ON THE
EASTERN PORTION OF THE SAUNDERS PROPERTY.  WOOD STORAGE AREAS ARE LOCATED PRIMARILY ON THE SOUTHERN   PORTION
OF THE SAUNDERS PROPERTY.  WOOD TREATMENT FACILITIES, THE FORMER CONICAL BURN PIT AREA, AND A FORMER EARTHEN
SEPARATION POND ARE LOCATED ON THE NORTH CENTRAL AND NORTHWESTERN PORTIONS OF THE SAUNDERS PROPERTY. ON THE
WESTERN PORTION OF THE SAUNDERS PROPERTY, A POND WAS CONSTRUCTED TO HOLD WATER USED FOR PROCESS COOLING
PURPOSES.  THIS POND IS DENOTED AS THE WASTEWATER POND.

   THE SURFICIAL SLOPE OF THE PROPERTY IS TOWARD A DRAINAGE DITCH IMMEDIATELY NORTH OF THE SITE AND AN
INTERMITTENT STREAM ADJACENT TO AND WEST OF THE SITE.  THESE SURFACE WATER BODIES DISCHARGE TO GODWIN'S  
MILLPOND (ALSO KNOWN LOCALLY AS CRUMP'S MILLPOND), LOCATED APPROXIMATELY 500 FEET NORTH OF THE SAUNDERS
PROPERTY.  GODWIN'S MILLPOND IS USED AS A MUNICIPAL WATER SOURCE FOR THE CITY OF SUFFOLK.  GODWIN'S MILLPOND
DRAINS INTO CHUCKATUCK CREEK.

   DRAINAGE FROM THE VICINITY OF THE SAUNDERS WOOD TREATMENT AND WOOD STORAGE OPERATIONS IS ALSO RECEIVED BY
STORM SEWERS (CATCH BASINS) ALONG ROUTE 10/32, WHICH DISCHARGE TO A DRAINAGE SWALE AND ARE ULTIMATELY  
RECEIVED BY CEDAR CREEK, LOCATED APPROXIMATELY 1 MILE TO THE EAST OF THE SAUNDERS PROPERTY.

   #SHEA
   B. SITE HISTORY AND ENFORCEMENT ACTIVITIES

   THE EASTERN PORTION OF THE SAUNDERS PROPERTY, ALONG GODWIN BOULEVARD, WAS PURCHASED IN 1946 AND OPERATED
AS A LUMBER AND HARDWARE RETAIL STORE BY THE CURRENT OWNERS.  PRIOR TO PURCHASE, THE LAND WAS USED FOR
AGRICULTURAL PURPOSES.  ONSITE CHEMICAL TREATMENT OF THE LUMBER BEGAN IN 1964 ON THE NORTHWESTERN PORTION OF
THE SAUNDERS PROPERTY.  DURING INITIAL CHEMICAL TREATMENT OPERATIONS, A 5 PERCENT PENTACHLOROPHENOL (PCP)
SOLUTION IN NO. 2 FUEL OIL WAS USED IN A CYLINDER 5 FEET IN DIAMETER AND 32 FEET LONG.  A SECOND CYLINDER 5
FEET BY 50 FEET, WAS PUT INTO OPERATION IN 1971.  THE SECOND CYLINDER ALSO TREATED LUMBER WITH A 5 PERCENT
PCP SOLUTION IN NO. 2 FUEL OIL.  IN 1974, A THIRD CYLINDER, 4 FEET BY 36 FEET, WAS ADDED.  THE THIRD
CYLINDER, HOWEVER, USED A COPPER, CHROMIUM, AND ARSENIC (CCA) SOLUTION FOR THE WOOD TREATMENT.  THE 5 BY 50
FOOT CYLINDER WAS CONVERTED TO THE CCA PROCESS IN 1981, AND THE 5 BY 32 FOOT CYLINDER WAS CONVERTED TO THE
CCA PROCESS IN 1984.  THE SAUNDERS SUPPLY COMPANY CEASED ALL WOOD TREATING OPERATIONS AT THE FACILITY IN JUNE
1991.

   WHEN IN USE, THE PCP TREATMENT SOLUTIONS WERE PERIODICALLY DRAINED FROM THE CYLINDERS INTO A SERIES OF
OIL/WATER SEPARATORS.  THE THIRD AND FINAL OIL/WATER SEPARATOR IN THE SERIES WAS AN UNLINED POND, LOCATED  
SOUTHEAST OF THE EXISTING WASTEWATER POND ON THE SAUNDERS PROPERTY. THIS POND IS DENOTED AS THE FORMER
EARTHEN SEPARATION POND.  A CRUST-LIKE RESIDUE THAT FORMED ON THE SURFACE OF THE FORMER POND WAS OCCASIONALLY
BURNED AS A TRAINING EXERCISE FOR THE LOCAL FIRE DEPARTMENT.  THE POND HAS SINCE BEEN FILLED IN AND COVERED
OVER BY THE SAUNDERS SUPPLY COMPANY.  THE SEDIMENTS WHICH WERE AT THE BOTTOM OF THE POND EXIST IN A LAYER
UNDER THE SURFACE OF THE SOIL.  THESE SEDIMENTS ARE CLASSIFIED AS A LISTED HAZARDOUS WASTE UNDER THE RESOURCE
CONSERVATION AND RECOVERY ACT (RCRA) AS A K001 WASTE, 40 CFR 261.32. SIMILARLY, THE SEDIMENTS AT THE BOTTOM
OF THE EXISTING WASTEWATER POND ARE ALSO CLASSIFIED AS A K001 LISTED HAZARDOUS WASTE.

   SLUDGE REMOVED DURING ANNUAL MAINTENANCE OF THE PCP TREATMENT CYLINDERS OR ASSOCIATED OIL/WATER SEPARATORS
WAS USED ON THE ROADS AND/OR AROUND THE LUMBER STORAGE AREAS TO CONTROL DUST AND WEEDS FROM APPROXIMATELY



1966 THROUGH 1981.  IN 1969 A CONICAL BURNER, USED PRIMARILY FOR THE DISPOSAL OF LUMBER SCRAPS AND SAWDUST,
WAS ALSO USED PERIODICALLY TO INCINERATE SOME OF THE SLUDGES.  THE CONICAL BURNER CEASED OPERATIONS IN 1974
AND HAS SINCE BEEN REMOVED.  OFFSITE REMOVAL OF SLUDGES GENERATED BY THE PCP PROCESS TOOK PLACE FROM 1981
THROUGH 1985, AT WHICH TIME THE ENTIRE WOOD TREATING PROCESS WAS CONVERTED TO THE CCA PROCESS.  THE BURNING
OF THE PCP SLUDGES IN THE CONICAL BURNER AND THE FORMER OIL/WATER SEPARATION POND IS THE LIKELY SOURCE OF THE
DIOXINS DETECTED ON THE SITE.

   DURING THE PAST TREATMENT OPERATIONS, TREATED WOOD HAS BEEN ALLOWED TO DRY ONSITE.  PRIOR TO 1984, TREATED
WOOD WAS PLACED ON PALLETS LOCATED DIRECTLY ON THE GROUND IN THE SOUTHERN PORTION OF THE PROPERTY NEAR THE
WOOD TREATING PROCESS AREA.  FROM 1984 TO 1991, THE WOOD WAS AIR-DRIED ON A CONCRETE DRIP PAD THAT COLLECTED
THE EXCESS CHEMICALS.  BECAUSE OF THE CONTAMINATION RESULTING FROM THE PREVIOUS PRACTICE OF ALLOWING THE
TREATED WOOD TO DRIP ONTO THE GROUND, THE SOILS AT THE SITE CONTAIN F032 RCRA LISTED HAZARDOUS WASTE, FEDERAL
REGISTER 261.31.

   BASED ON AN INVESTIGATION BY THE VIRGINIA DEPARTMENT OF HEALTH, SOLID WASTE MANAGEMENT DIVISION AND THE
VIRGINIA STATE WATER CONTROL BOARD, SAUNDERS SUPPLY COMPANY INSTALLED MONITORING WELLS, EXCAVATED THE  
CONTAMINATED SOILS AROUND THE CONICAL BURNER AREA, AND INSTALLED A RECOVERY WELL.  THE WATER FROM THE
RECOVERY WELL WAS USED AS PROCESS WATER FOR THE CCA CHEMICAL TREATMENT OF THE LUMBER, SINCE THIS PROCESS   IS
A NET CONSUMER OF WATER.

   EPA PROPOSED THAT THE SAUNDERS SUPPLY COMPANY SITE BE LISTED ON THE NATIONAL PRIORITIES LIST (NPL) IN 52
FED. REG. 2492, 2497, DATED JANUARY 22, 1987.  ON JULY 31, 1987, SAUNDERS WAS INFORMED OF EPA'S INTENTION TO
FURTHER INVESTIGATE THE SITE PURSUANT TO SECTION 104 OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA), 42 USC SECTION 9604, AS AMENDED BY THE SUPERFUND AMENDMENTS
AND REAUTHORIZATION ACT OF 1986 (SARA).  ALTHOUGH SAUNDERS INITIALLY RETAINED AN ENGINEERING FIRM TO PREPARE
A WORKPLAN FOR A REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS), THE COMPANY INFORMED EPA THAT IT DID NOT
HAVE THE FINANCIAL ABILITY TO PERFORM THE RI/FS.  AS SUCH, EPA UTILIZED SUPERFUND MONIES TO PERFORM THE
RI/FS.  GENERAL NOTICE LETTERS WERE SENT ON JULY 12, 1990 TO EACH OF THE OFFICERS OF THE SAUNDERS SUPPLY
COMPANY.

   #HCP
   C. HIGHLIGHTS OF COMMUNITY PARTICIPATION

   THE RI/FS AND PROPOSED PLAN FOR THE SAUNDERS SUPPLY COMPANY SITE WERE RELEASED TO THE PUBLIC IN MAY, 1991. 
THESE DOCUMENTS WERE MADE AVAILABLE TO THE PUBLIC IN BOTH THE ADMINISTRATIVE RECORD AND AN INFORMATIONAL
REPOSITORY MAINTAINED AT THE EPA DOCKET ROOM IN REGION III AND AT THE MORGAN MEMORIAL LIBRARY IN SUFFOLK,
VIRGINIA.  THE NOTICE OF AVAILABILITY FOR THESE DOCUMENTS WAS PUBLISHED IN THE VIRGINIA PILOT AND THE SUFFOLK
NEWS HERALD ON MAY 23, 1991.  THE PURPOSE OF THE NOTICE WAS TO ANNOUNCE THE BEGINNING OF A 30-DAY PUBLIC
COMMENT PERIOD ON THE PROPOSED PLAN FOR THE SITE.  THE PUBLIC COMMENT PERIOD WAS INITIALLY TO BE HELD FROM
MAY 23, 1991, THROUGH JUNE 21, 1991.  HOWEVER, BASED ON A REQUEST FROM THE SAUNDERS SUPPLY COMPANY, THE
PUBLIC COMMENT PERIOD WAS EXTENDED UNTIL JULY 22, 1991.

   IN ACCORDANCE WITH SECTION 117 (A)(2) OF CERCLA, 42 USC SECTION 9617(A)(2), A PUBLIC MEETING WAS HELD ON
JUNE 4, 1991 AT THE OAKLAND ELEMENTARY SCHOOL IN CHUCKATUCK, VIRGINIA.  AT THIS MEETING, REPRESENTATIVES FROM
EPA AND THE VIRGINIA DEPARTMENT OF WASTE MANAGEMENT (VDWM) ANSWERED QUESTIONS ABOUT PROBLEMS AT THE SITE AND
THE REMEDIAL ALTERNATIVES UNDER CONSIDERATION.  THE MAJORITY OF THE COMMENTS FROM THE LOCAL CITIZENS AT THE
PUBLIC MEETING WERE CHIEFLY RELATED TO OFFSITE GROUND WATER CONTAMINATION, THE NEED TO DISPOSE OF THE SOILS
OFFSITE, AND THE IMPACT OF THE REMEDY ON THE OPERATIONS OF THE SAUNDERS SUPPLY COMPANY.  A RESPONSE TO
COMMENTS AND CONCERNS RECEIVED DURING THE PUBLIC COMMENT PERIOD IS INCLUDED IN THE RESPONSIVENESS SUMMARY,
WHICH IS PART OF THIS RECORD OF DECISION (ROD).

   #SROU
   D. SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION WITHIN SITE  STRATEGY

   THE SELECTED REMEDY WILL ADDRESS ALL OF THE MEDIA IMPACTED BY THE CONTAMINATION AT THE SITE; THAT IS, THE
SOILS, THE GROUND WATER IN THE COLUMBIA AQUIFER, THE SEDIMENTS IN THE FORMER EARTHEN SEPARATION POND   AND
THE WASTEWATER POND, THE SEDIMENTS IN THE STORM SEWERS, AND THE CONCRETE DRIP PAD.  THE LEVELS OF PCP FOUND
IN THE SOILS CONSTITUTE A PRINCIPAL THREAT AT THE SITE.  EPA HAS DETERMINED THAT IT IS NOT WARRANTED TO SPLIT
THE SITE REMEDIATION INTO OPERABLE UNITS TO ADDRESS INDIVIDUAL MEDIA.

   #SSC
   E. SUMMARY OF SITE CHARACTERISTICS

   THE RI FIELD ACTIVITIES AND ANALYTICAL PROGRAM WERE DESIGNED TO DEFINE THE EXTENT OF CONTAMINATION IN THE
SOILS, SEDIMENTS, SURFACE WATER AND GROUND WATER ON AND AROUND THE WOOD TREATMENT FACILITY, IDENTIFY  



MIGRATION PATHWAYS, AND PROVIDE DATA TO SUPPORT A FEASIBILITY STUDY OF POTENTIAL REMEDIAL ACTIONS.  THE
FOLLOWING TASKS WERE COMPLETED AT THE SITE (FIGURES 3 THROUGH 6 SHOW THE SAMPLING LOCATIONS):

            *    GRID SURVEYING AND TOPOGRAPHIC MAPPING;
            *    X-RAY FLUORESCENCE SURVEYING FOR ARSENIC, CHROMIUM, AND
                 COPPER DETECTION ON SHALLOW SURFACE SOIL;
            *    GEOPHYSICAL SURVEYING;
            *    AIR MONITORING;
            *    COMBUSTION PRODUCT DEPOSITION MODELING;
            *    SHALLOW SURFACE SOIL SAMPLING ON BOTH SAUNDERS AND KELLY PROPERTIES;
            *    SURFACE WATER, SEDIMENT AND RUNOFF SAMPLING FROM SURFACE
                 WATER BODIES AND DRAINAGE SEWERS WITHIN THE STUDY AREA;
            *    SUBSURFACE SOIL BORING AND SAMPLING;
            *    GROUND WATER WELL INSTALLATION AND SAMPLING;
            *    AQUIFER TESTING; AND
            *    BIOTA SAMPLING IN SELECTED LOCATIONS OF SURFACE WATER BODIES.

   A SUMMARY OF THE RESULTS FROM THE RI SAMPLING PROGRAM ARE SHOWN BELOW.

   SURFACE SOIL

   CONCENTRATIONS OF ARSENIC, TOTAL CHROMIUM, AND COPPER ABOVE THE RESPECTIVE BACKGROUND LEVELS OF 5.7 MG/KG,
14.9 MG/KG, AND 10.8 MG/KG WERE DETECTED ACROSS MOST OF THE SAUNDERS PROPERTY AND THE PORTION OF   THE KELLY
PROPERTY ADJACENT TO THE FORMER CONICAL BURN PIT.  THE HIGHEST CONCENTRATIONS OF THESE THREE ANALYTES WERE
FOUND IN THE AREA SURROUNDING THE WOOD TREATING BUILDING WHERE ARSENIC WAS DETECTED AT 266   MG/KG, TOTAL
CHROMIUM AT 252 MG/KG, AND COPPER AT 158 MG/KG.  THE MAXIMUM LEVEL OF HEXAVALENT CHROMIUM DETECTED WAS 1.836
MG/KG.

   EPA HAS CLASSIFIED ARSENIC IN GROUP A, A HUMAN CARCINOGEN, BASED ON EXTENSIVE EVIDENCE OF HUMAN
CARCINOGENICITY THROUGH INHALATION AND INGESTION EXPOSURE.  IN REGARDS TO NONCARCINOGENIC EFFECTS, ARSENIC 
COMPOUNDS HAVE BEEN SHOWN TO PRODUCE ACUTE AND CHRONIC TOXIC EFFECTS, INCLUDING IRREVERSIBLE SYSTEMIC DAMAGE
AT HIGH DOSES.  EPA HAS ALSO LISTED HEXAVALENT CHROMIUM AS A GROUP A, HUMAN, CARCINOGEN BASED ON POSITIVE
ANIMAL STUDIES AND POSITIVE EPIDEMIOLOGICAL STUDIES.  IN REGARDS TO NONCARCINOGENIC EFFECTS, HEXAVALENT
CHROMIUM IS A RESPIRATORY TRACT IRRITANT FOLLOWING INHALATION AND OCCUPATIONAL EXPOSURE TO   CHROMIUM
COMPOUNDS BY INHALATION HAVE RESULTED IN CHANGES IN THE KIDNEY AND LIVER.  EPA HAS CLASSIFIED COPPER AS A
GROUP D CARCINOGEN--NOT CLASSIFIED.  IN REGARDS TO NONCARCINOGENIC EFFECTS, COPPER HAS TOXIC   EFFECTS AT
HIGH DOSE LEVELS INCLUDING GASTROINTESTINAL DISTURBANCES, HEMOLYTIC ANEMIA, AND LIVER DAMAGE.

   PCP WAS NOT DETECTED IN THE BACKGROUND SURFACE SOILS.  DETECTED LEVELS OF PCP IN SURFACE SOILS RANGED FROM
21 MICROGRAM/KG TO 5100. THE ONLY AREA ON THE KELLY PROPERTY WITH A DETECTABLE LEVEL OF PCP (67 MICROGRAM/KG)
IN THE SURFACE SOIL IS LOCATED IMMEDIATELY NORTH AND ADJACENT TO THE FORMER CONICAL BURN PIT AREA.  THE
HIGHEST LEVELS OF PCP WERE DETECTED IN THE VICINITY OF THE FORMER CONICAL BURN PIT AREA. THESE INCLUDE WHERE
THE CONICAL BURN PIT WAS LOCATED (2600 MICRGRAM/KG), AND THE AREAS ADJACENT AND SOUTH OF THE BURN PIT (5100
MICROGRAM/KG) AND ADJACENT AND WEST OF THE BURN PIT (3100 MICROGRAM/KG).

   EPA HAS CLASSIFIED PCP AS A B2 CARCINOGEN, A PROBABLE HUMAN CARCINOGEN, BECAUSE THERE IS SUFFICIENT
EVIDENCE OF CARCINOGENICITY IN ANIMALS BUT INSUFFICIENT DATA IN HUMANS.  IN REGARDS TO NONCARCINOGENIC
EFFECTS, THERE IS A WIDE RANGE OF EFFECTS ASSOCIATED WITH PCP, INCLUDING HEPATIC TOXICITY, KIDNEY TOXICITY,
AND CENTRAL AND PERIPHERAL NERVOUS SYSTEM TOXICITY.

   BECAUSE OF THE EXISTENCE OF MANY DIFFERENT ISOMERS OF DIOXINS, EPA USES THE TOXICITY EQUIVALENCE FACTOR
(TEF) TO COMPARE THE DIFFERING ISOMERS TO THE MOST TOXIC ISOMER, 2,3,7,8 TETRACHLORODIBENZODIOXIN (TCDD).  
BACKGROUND LEVELS OF DIOXINS RANGED FROM 0.005 PPB TEF TO 0.0150 PPB TEF.  SAMPLES FROM TWO LOCATIONS ON THE
KELLY PROPERTY WERE CONSISTENT WITH BACKGROUND LEVELS (0.0140 PPB TEF AND 0.0110 PPB TEF).  THE OTHER  
SURFACE SOIL SAMPLE LOCATIONS HAD LEVELS WHICH RANGED FROM 0.0770 PPB TEF TO 3.249 PPB TEF.  THE HIGHEST
LEVELS OF DIOXINS WERE DETECTED IN THE SOUTHERN WOOD STORAGE AREA (2.468 PPB TEF), AND IN THE AREAS AROUND 
THE WASTEWATER POND AND THE FORMER CONICAL BURN PIT (3.249 PPB TEF, 2.100 PPB TEF, 1.294 PPB TEF AND 1.164
PPB TEF).

   EPA HAS CLASSIFIED TCDD-DIOXIN AS A B2 CARCINOGEN, A PROBABLE HUMAN CARCINOGEN, BECAUSE THERE IS
SUFFICIENT EVIDENCE OF CARCINOGENICITY IN ANIMALS BUT INSUFFICIENT DATA IN HUMANS.  IN REGARDS TO
NONCARCINOGENIC EFFECTS, THERE ARE FOUR MAJOR TOXIC EFFECTS ASSOCIATED WITH EXPOSURE TO TCDD: CHLORACNE, THE
WASTING SYNDROME, HEPATOXICITY, AND IMMUNOTOXICITY.

   BACKGROUND TOTAL PETROLEUM HYDROCARBONS (TPH) LEVELS RANGED FROM NONDETECTABLE TO 69.5 MG/KG.  ALL SURFACE



SOIL TPH LEVELS WERE AT OR ABOVE BACKGROUND LEVELS RANGING FROM 64.9 MG/KG TO 572 MG/KG, WITH MOST  LOCATIONS
RANGING FROM 100 MG/KG TO 200 MG/KG.  ONLY ONE LOCATION ON THE KELLY PROPERTY HAD TPH LEVELS ABOVE 200 (572
MG/KG).

   NO SOIL SAMPLES WERE TAKEN BENEATH THE CONCRETE PADS IN THE WOOD TREATING AREA.

   SURFACE WATER AND SEDIMENT

   ALL OF THE INORGANICS DETECTED IN THE SEDIMENTS IN THE STUDY AREA WERE FOUND IN LEVELS WHICH WERE WITHIN
EITHER THE SITE BACKGROUND OR THE REPORTED RANGES OF EASTERN UNITED STATES SOIL METAL CONCENTRATIONS.

   SEVERAL INORGANICS, SUCH AS IRON, LEAD, AND MANGANESE, WERE DETECTED IN SURFACE WATER AT ELEVATED
CONCENTRATIONS BUT WERE NOT CONSIDERED RELATED TO THE ACTIVITIES AT THE SITE BECAUSE THEY ARE NOT ASSOCIATED
WITH THE OPERATIONS AT THE SITE.  ARSENIC WAS DETECTED IN ALL OF THE SAMPLED LOCATIONS ALONG THE INTERMITTENT
STREAM, INCLUDING UPSTREAM OF THE SITE (SEE FIGURE 7).  IN FACT, THE HIGHEST LEVEL DETECTED IN THE
INTERMITTENT STREAM WAS THE LOCATION UPSTREAM OF THE SITE.  AS SUCH, THE SITE DOES NOT APPEAR TO BE THE
SOURCE OF THE ARSENIC IN THE INTERMITTENT STREAM. ARSENIC WAS ALSO DETECTED AT TWO LOCATIONS ALONG CHUCKATUCK
CREEK DISCHARGING FROM GODWIN'S MILLPOND.  BASED ON THE DATA COLLECTED, THE ARSENIC LEVELS IN THE CHUCKATUCK
CREEK DO NOT APPEAR TO BE ATTRIBUTABLE TO SAUNDERS SINCE NO ARSENIC WAS DETECTED IN GODWIN'S MILLPOND, WHICH
IS LOCATED UPSTREAM OF THE CHUCKATUCK CREEK SAMPLING LOCATIONS.  ARSENIC WAS ALSO DETECTED IN THE WASTEWATER
POND AND THE CATCH BASINS ON THE SAUNDERS PROPERTY.  THE CATCH BASINS, WHICH COLLECT SURFACE RUNOFF FROM THE
EASTERN PORTION OF THE SITE, DISCHARGE TO A DRAINAGE SWALE.  SAMPLES COLLECTED FROM THE DRAINAGE SWALE ALSO
HAD DETECTABLE LEVELS OF ARSENIC. ARSENIC LEVELS IN UNFILTERED SURFACE WATER SAMPLES RANGED FROM
NONDETECTABLE TO 143 MICROGRAM/L, AND FROM NONDETECTABLE TO 55.9 MICROGRAM/L IN FILTERED SAMPLES.  THE
HIGHEST CONCENTRATIONS WERE DETECTED IN THE CATCH BASINS ON THE SITE.  THE ARSENIC IN THE SEDIMENTS IN THE
CATCH BASINS IS CONSIDERED TO BE FROM THE SITE.

   THE ONLY SURFACE WATER SAMPLES THAT CONTAINED DETECTABLE LEVELS OF TOTAL CHROMIUM AND COPPER WERE THOSE
COLLECTED FROM THE CATCH BASINS ON THE SITE.  TOTAL CHROMIUM WAS DETECTED AT 135 MICROGRAM/L AND 153
MICRGRAM/L IN THE UNFILTERED SAMPLES AND BELOW DETECTION AND 9.5 MICROGRAM/L IN THE FILTERED SAMPLE.  COPPER
WAS DETECTED AT 181 MICROGRAM/L AND 207.
   IN ADDITION, HEXAVALENT CHROMIUM WAS DETECTED IN ONE SAMPLE LOCATED UPGRADIENT OF THE SAUNDERS PROPERTY
(SEE FIGURE 7).

   PCP WAS DETECTED IN FOUR SEDIMENT SAMPLES, ALL OF WHICH WERE COLLECTED FROM THE WASTEWATER POND.  DETECTED
PCP CONCENTRATIONS RANGED FROM 1,200 MICROGRAM/KG TO 230,000 MICORGRAM/KG.

   DIOXINS WERE DETECTED IN EACH OF THE 11 SEDIMENT SAMPLES, WITH CONCENTRATIONS RANGING FROM 0.0010 PPB TEFS
IN THE INTERMITTENT STREAM TO 15.3 PPB TEFS IN THE WASTEWATER POND SEDIMENT.  ALTHOUGH NOT FOUND IN   THE
SURFACE WATER OF THE WASTEWATER POND, DIOXINS WERE DETECTED IN THE SURFACE WATER OF THE CATCH BASINS AT
LEVELS OF 7.008 PPB TEFS AND 5.851 PPB TEFS.  HOWEVER, IT IS ASSUMED THAT THIS DETECTION IS REPRESENTATIVE OF
THE SEDIMENT FROM THE CATCH BASIN, NOT SURFACE WATER RUNOFF, BECAUSE THERE WAS NO RUNOFF DURING SAMPLE
COLLECTION AND A DEPRESSION HAD TO BE CREATED IN THE SEDIMENTS OF THE CATCH BASIN TO POOL ANY WATER THERE.

   TPH WAS DETECTED IN EVERY SAMPLED SEDIMENT LOCATION WITH CONCENTRATIONS RANGING FROM 8.6 MG/KG AT THE
REFERENCE LOCATION TO 797 MG/KG IN THE CATCH BASIN.  TPH WAS NOT DETECTED IN ANY OF THE SURFACE WATER
SAMPLES.

   SUBSURFACE SOIL

   NONE OF THE SUBSURFACE SOIL SAMPLES HAD CONCENTRATIONS OF INORGANICS THAT EXCEEDED THE PUBLISHED RANGE FOR
EASTERN UNITED STATES SOILS.  PCP WAS DETECTED IN APPROXIMATELY HALF OF THE SOIL SAMPLES WITH DETECTED 
CONCENTRATIONS RANGING FROM 45 TO 1,900,000 MICROGRAM/KG.  THE HIGHEST RESULT WAS OBTAINED FROM A SAMPLE
COLLECTED IN THE VICINITY OF THE FORMER EARTHEN SEPARATION POND.

   DIOXIN CONCENTRATIONS EXCEEDED 1 PPB TEF IN THREE ISOLATED AREAS SURROUNDING THE WOOD TREATMENT OPERATION. 
A LEVEL OF 7.691 PPB TEF WAS DETECTED SOUTH OF THE WOOD TREATING AREA WHILE 20.56 PPB TEF WAS   DETECTED WEST
OF THE AREA AND 11.939 PPB TEF WAS DETECTED EAST OF THE AREA.

   ELEVATED CONCENTRATIONS OF TPH WERE LIMITED TO AREAS IMMEDIATELY SURROUNDING THE WOOD TREATMENT BUILDING
AND IN THE VICINITY OF THE FORMER EARTHEN SEPARATION POND.

   GROUND WATER

   THE UNCONFINED COLUMBIA AQUIFER, WITH A SATURATED THICKNESS OF 7 FEET OR LESS, IS THE UPPERMOST WATER



BEARING UNIT UNDERLYING THE SITE.  NO WATER SUPPLY WELLS EXIST IN THE COLUMBIA AQUIFER IN THE VICINITY OF THE
SITE. IMMEDIATELY UNDERLYING THE COLUMBIA AQUIFER IS A 2- TO 7-FOOT THICK CLAY UNIT WHICH OVERLIES THE
SEMI-CONFINED YORKTOWN AQUIFER.  THE THICKNESS OF THE YORKTOWN AQUIFER IN THE VICINITY AT THE SITE IS UNKNOWN
BUT IS ESTIMATED TO BE 100 FEET OR GREATER.  THE GENERAL FLOW OF BOTH THE COLUMBIA AND YORKTOWN AQUIFERS IS
TOWARDS GODWIN'S MILLPOND AND THE INTERMITTENT STREAM.  TWO PUBLIC WATER SUPPLY WELLS (PEMBROKE WELL NUMBERS
1 AND 2) AND THE KELLY IRRIGATION WELL HAVE BEEN IDENTIFIED AS PROBABLY WITHDRAWING WATER FROM THE YORKTOWN
AQUIFER.  HOWEVER, THE MAJORITY OF THE PUBLIC WATER SUPPLY WELLS (OAKLAND, SUFFOLK WATER TREATMENT PLANT AND
FLUORIDATION, AND THE CHUCKATUCK WELLS) WITHDRAW WATER FROM THE POTOMAC GROUP AQUIFERS (FIGURE 8) WHICH
UNDERLIE THE YORKTOWN AQUIFER.

   AS SHOWN ON FIGURE 9, THE CONCENTRATIONS OF ARSENIC, COPPER, AND CHROMIUM FROM FILTERED SAMPLES DID NOT
EXCEED EITHER THE VIRGINIA GROUNDWATER STANDARDS OR THE SAFE DRINKING WATER ACT (SDWA) MAXIMUM CONTAMINANT
LEVELS (MCLS).  HOWEVER, THE UNFILTERED SAMPLE RESULT FOR ARSENIC AT MW-7-S, WITH A MEASURED CONCENTRATION OF
82 PICOGRAM/L, EXCEEDED THE VIRGINIA GROUNDWATER STANDARD OF 50 PICOGRAM/L.  UNFILTERED SAMPLES FROM MW-1-S
(THE BACKGROUND SAMPLE), MW-3-S, MW-4-S, MW-5-S, MW-7-S, AND MW-13-S IN THE COLUMBIA AQUIFER, A CLASS II
AQUIFER, HAD CONCENTRATIONS OF CHROMIUM WHICH RANGED FROM 55.2 PICOGRAM/L TO 238 PICOGRAM/L, THUS EXCEEDING
EITHER THE VIRGINIA GROUNDWATER STANDARD OF 50 PICOGRAM/L OR THE MCL OF 100 PICOGRAM/L.  THE HIGHEST DETECTED
LEVEL OF TOTAL CHROMIUM IN THE YORKTOWN AQUIFER, A CLASS II AQUIFER, WAS THE 61.9 PICOGRAM/L DETECTED IN AN
UNFILTERED SAMPLE FROM MW-10-D, LOCATED ON THE KELLY PROPERTY.  SINCE ALL OF THE TOTAL CHROMIUM DETECTIONS,
BOTH ONSITE AND OFFSITE, WERE FROM UNFILTERED SAMPLES AND THIS ONE IS THE   ONLY SAMPLE WHICH EXCEEDED THE
VIRGINIA GROUND WATER STANDARD OF 50 PICOGRAM/L, THIS DETECTION IS CONSIDERED AS AN ISOLATED INSTANCE AND IS
NOT CONSIDERED RELATED TO THE OPERATIONS AT THE SITE.

   PCP WAS DETECTED IN GROUND WATER SAMPLES COLLECTED FROM FOUR OF THE MONITORING WELLS SCREENED IN THE
COLUMBIA AQUIFER (FIGURE 10).  THESE SHALLOW WELLS ARE LOCATED DOWNGRADIENT OF THE WOOD TREATING FACILITY. 
THE CONCENTRATIONS OF PCP DETECTED RANGED FROM 10 PICOGRAM/L TO 19,000 PICOGRAM/L (FIGURE 10).  PCP WAS ALSO
DETECTED IN TWO MONITORING WELLS SCREENED ENTIRELY IN THE YORKTOWN AQUIFER.  ONE OF THE TWO WELLS IS  
LOCATED DOWNGRADIENT OF THE WOOD TREATING FACILITY AND ADJACENT TO THE FORMER CONICAL BURN PIT.  THIS WELL
HAD MEASURED CONCENTRATIONS OF PCP UP TO 160 PICOGRAM/L.  IT SHOULD BE NOTED THAT NO WELLS WERE PLACED IN  
THE YORKTOWN AQUIFER BENEATH THE WOOD TREATING AREA, OR BENEATH THE AREA OF THE COLUMBIA AQUIFER WHERE THE
HIGHEST LEVELS OF PCP WERE DETECTED. THE ONLY OTHER DEEP MONITORING WELL THAT HAD A DETECTABLE CONCENTRATION
OF PCP IS DOWNGRADIENT OF THE SITE, ALONG GODWIN'S MILLPOND.  THIS WELL HAD A SINGLE DETECTION OF PCP AT THE
MCL LEVEL OF 1 PICOGRAM/L THAT WAS QUALIFIED AS AN ESTIMATED VALUE.  NO PCP WAS DETECTED IN THE KELLY
IRRIGATION WELL WHICH IS LOCATED APPROXIMATELY 300 FEET NORTH OF THE SITE.  PCP WAS DETECTED IN GROUND WATER
COLLECTED FROM THE RECOVERY WELL WHICH IS ONE OF THE PREEXISTING WELLS ON THE SITE.  THIS WELL IS LOCATED IN
THE AREA OF THE FORMER CONICAL BURN PIT.  BASED ON WELL LOG INFORMATION, THE PLACEMENT OF THE RECOVERY WELL
SCREEN ACROSS THE COLUMBIA AQUIFER AND THE UPPER PART OF THE YORKTOWN AQUIFER COULD BE CONSIDERED TO HAVE
CAUSED THE DETECTION OF THE ELEVATED LEVELS OF PCP IN THE UPPER YORKTOWN AQUIFER.  SINCE THE EXACT LOCATION
OF THE SCREENS AND THE INTEGRITY OF THE SURFACE SEALS ARE NOT KNOWN, THE DATA FROM THIS AND THE OTHER
PREEXISTING WELLS CANNOT RELIABLY BE USED TO QUALIFY THE EXTENT OF GROUND WATER CONTAMINATION IN AN
INDIVIDUAL AQUIFER UNIT.

   CONCRETE PADS

   SINCE THE CONCRETE PADS IN THE WOOD TREATING AREA WERE INSTALLED AFTER THE COMPLETE CONVERSION TO THE CCA
PROCESS, THE SURFACE OF THE PADS SHOULD NOT BE CONTAMINATED WITH PCP.  NO CORE SAMPLES OF THE PAD WERE 
COLLECTED FOR CHEMICAL ANALYSIS.  BASED ON VISUAL OBSERVATION ONLY, THE PADS APPEAR TO BE CONTAMINATED WITH
COPPER, CHROMIUM, AND ARSENIC. BECAUSE THE CCA IS A WATER-BASED SOLUTION AND THE FACT THAT THE PADS   WERE
ONLY IN USE FOR SEVEN TO EIGHT YEARS, THE CONTAMINATION IS CONSIDERED AT THIS TIME TO BE NO DEEPER THAN ONE
INCH.

   STORM SEWER PIPELINES

   THE STORM SEWER PIPELINES THAT RECEIVE DRAINAGE FROM THE SITE ARE LOCATED ALONG ROUTE 10/32.  THE STORM
SEWER SYSTEM INCLUDES APPROXIMATELY 550 LINEAR FEET OF 8-INCH CONCRETE PIPE AND FIVE CATCH BASINS.  THE STORM
SEWER DISCHARGES TO A DRAINAGE SWALE LOCATED APPROXIMATELY 350 FEET EAST OF THE SITE.  ELEVATED
CONCENTRATIONS OF ARSENIC AND DIOXINS HAVE BEEN DETECTED IN THE SURFACE WATER OR SEDIMENTS COLLECTED FROM THE
TWO SAMPLED CATCH BASINS ALONG ROUTE 10/32.  THE PIPELINES AND THE CATCH BASINS ARE BOTH CONSTRUCTED OF
CONCRETE. CONTAMINATION MAY REACH THE DRAINAGE SWALE BECAUSE THE CONTAMINANTS WHICH MAY HAVE SORBED ONTO THE
CONCRETE MAY DESORB INTO THE STORM WATER OR BE CARRIED BY IT.  ALSO, THE CONTAMINANTS MAY HAVE SETTLED ALONG
ANY JOINTS OR CRACKS WITHIN THE STORM SYSTEM AND MAY MIGRATE TO THE ADJACENT SOILS OR REACH THE DRAINAGE
SWALE.

   #SSR
   F. SUMMARY OF SITE RISKS



   AS PART OF THE RI/FS PROCESS, A BASELINE RISK ASSESSMENT WAS PREPARED FOR THE SITE TO CHARACTERIZE, IN THE
ABSENCE OF REMEDIAL ACTION (I.E., THE "NO ACTION" ALTERNATIVE), THE CURRENT AND POTENTIAL THREATS TO HUMAN
HEALTH AND THE ENVIRONMENT THAT MAY BE POSED BY CONTAMINANTS MIGRATING IN GROUND WATER OR SURFACE WATER,
RELEASED TO THE AIR, LEACHING THROUGH THE SOIL, REMAINING IN THE SOIL, OR BIOACCUMULATING IN THE FOOD CHAIN
AT THE SITE.  FIGURE 11 PROVIDES A GLOSSARY OF THE KEY RISK TERMS FROM THE BASELINE RISK ASSESSMENT THAT ARE
USED IN THIS SECTION OF THE ROD.

   BASED ON THE BASELINE RISK ASSESSMENT DISCUSSED BELOW, ACTUAL OR THREATENED RELEASES OF HAZARDOUS
SUBSTANCES FROM THIS SITE, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS ROD, MAY  
PRESENT AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

   HUMAN HEALTH RISKS
   CONTAMINANTS OF CONCERN

   THE INITIAL STEP OF THE BASELINE RISK ASSESSMENT WAS TO COMPILE A LIST OF KEY INDICATOR CONTAMINANTS,
THOSE WHICH REPRESENT THE HIGHEST POTENTIAL RISK TO HUMAN HEALTH.  THE FOLLOWING SIX CONTAMINANTS OF  
CONCERN WERE JUDGED TO REPRESENT THE MAJOR POTENTIAL HEALTH RISKS AT THE SITE:

       ARSENIC
       COPPER
       DIOXIN
       PCP
       HEXAVALENT CHROMIUM
       TOTAL CHROMIUM

   EXPOSURE ASSESSMENT

   THE GOAL OF THE EXPOSURE ASSESSMENT IS TO DETERMINE THE TYPE AND MAGNITUDE OF HUMAN EXPOSURE TO THE
CONTAMINANTS PRESENT AT, AND MIGRATING FROM, THE SITE.  THE EXPOSURE ASSESSMENT WAS CONDUCTED TO   ESTIMATE
THE SITE RISKS IF REMEDIAL ACTION IS NOT TAKEN.

   TO DETERMINE IF HUMAN AND ENVIRONMENTAL EXPOSURE TO THE CONTAMINANTS OF CONCERN MIGHT OCCUR IN THE ABSENCE
OF REMEDIAL ACTION, AN EXPOSURE PATHWAY ANALYSIS WAS PERFORMED.  AN EXPOSURE PATHWAY HAS FOUR NECESSARY
ELEMENTS: 1) A SOURCE AND MECHANISM OF CHEMICAL RELEASE; 2) AN ENVIRONMENTAL TRANSPORT MEDIUM; 3) A HUMAN OR
ENVIRONMENTAL EXPOSURE POINT; AND 4) A FEASIBLE HUMAN OR ENVIRONMENTAL EXPOSURE ROUTE AT THE  EXPOSURE POINT. 
THE POTENTIAL FOR COMPLETION OF EXPOSURE PATHWAYS AT THE SITE IS DESCRIBED IN THE FOLLOWING SECTIONS.

   TRANSPORT PATHWAYS

   FOR ANY PARTICULAR SITE, THERE MAY BE A VARIETY OF POTENTIAL EXPOSURE ROUTES, WITH EITHER SIMPLE OR
COMPLEX PATHWAYS.  THE SIMPLE PATHWAYS ARE OF PRIMARY SIGNIFICANCE AT THE SITE.  SUCH SIMPLE EXPOSURE ROUTES
FOR HUMANS GENERALLY INCLUDE CONSUMPTION OF GROUND WATER, BATHING WITH GROUND WATER, INHALATION OF VOLATILE
CONTAMINANTS IN GROUND WATER DURING SHOWERING, CONSUMPTION OF SURFACE WATER, BATHING WITH OR PLAYING IN
SURFACE WATER, INGESTION OF SOIL, DERMAL EXPOSURE TO SOIL, AND INHALATION OF FUGITIVE DUST EMISSIONS.  THE
INGESTION PATHWAYS ARE THE MOST IMPORTANT AT THE SITE, BASED ON SITE CONSTITUENTS AND CONTAMINANT
DISTRIBUTION.  COMPLEX EXPOSURE ROUTES ARE SIGNIFICANTLY LESS IMPORTANT AT THE SITE THAN SIMPLE PATHWAYS
BECAUSE THE PRIMARY CONTAMINANTS HAVE NOT BEEN SHOWN TO BIOACCUMULATE.  FURTHERMORE, SAMPLING DATA INDICATE
THAT ONLY MINIMAL OFFSITE MIGRATION OF CONTAMINANTS HAS OCCURRED IN ANY ENVIRONMENTAL MEDIA TO DATE.

   THE TRANSPORT PATHWAYS EVALUATED AT THE SITE INCLUDE GROUND WATER, SOILS, SEDIMENTS, AND RUNOFF WATER. 
BASED ON THE RESULTS OF THE SAMPLING PERFORMED AS PART OF THE RI, THE FIVE PRIMARY AREAS OF CONTAMINATION
ASSOCIATED WITH THE SITE ARE AS FOLLOWS:

            *    SOILS IN THE VICINITY OF THE FORMER LOCATION OF THE
                 CONICAL BURN PIT AND EARTHEN SEPARATION POND;

            *    SEDIMENTS IN THE EXISTING WASTEWATER POND;

            *    SURFACE SOILS DISTRIBUTED THROUGHOUT THE SAUNDERS PROPERTY
                 AND A PORTION OF THE ADJOINING KELLY PROPERTY;

            *    A GROUND WATER PLUME ADJACENT TO THE CONICAL BURN PIT AND
                 WOOD TREATING AREA; AND

            *    WATER AND SEDIMENT IN RUNOFF WATER CATCH BASINS.



   THE CONTAMINANTS OF GREATEST CONCERN WITH RESPECT TO POTENTIAL CURRENT EXPOSURE ARE THOSE IN THE SURFACE
SOILS WHICH ARE DISTRIBUTED THROUGHOUT THE SAUNDERS PROPERTY AND A PORTION OF THE KELLY PROPERTY.  CURRENTLY,
EXPOSURE TO SEDIMENTS AT THE BOTTOM OF THE WASTEWATER POND AND GROUND WATER IS VERY UNLIKELY.  HOWEVER, IF
THE PROPERTY IS DEVELOPED FOR RESIDENTIAL USE, FUTURE RESIDENTS COULD POTENTIALLY BE EXPOSED.   SIMILARLY,
EXPOSURE TO THE SEDIMENTS IN THE STORM SEWERS ALSO IS VERY UNLIKELY.  HOWEVER, CONTINUED FLOW OF RUNOFF
THROUGH THE SEWERS MAY MOVE THE SEDIMENTS TO THE DRAINAGE SWALE OR ULTIMATELY, TO CEDAR CREEK.  IT SHOULD BE
NOTED THAT SAMPLING DOWNSTREAM OF THE CATCH BASINS INDICATED THAT THE SEDIMENTS IN THE STORM SEWER POSED NO
PRESENT RISK TO DOWNSTREAM RECEPTORS.

   EXPOSURE SCENARIOS

   THREE SCENARIOS, ENCOMPASSING THE GREATEST POTENTIAL EXPOSURE PATHWAYS, HAVE BEEN EVALUATED IN THE
BASELINE RISK ASSESSMENT USING THE REASONABLE MAXIMUM EXPOSURE (RME).  THEY ARE:

            *    SCENARIO 1: WORKER EXPOSURE TO SOIL CONTAMINANTS;
            *    SCENARIO 2: HYPOTHETICAL FUTURE RESIDENTIAL EXPOSURE TO
                 SOIL CONTAMINANTS; AND
            *    SCENARIO 3: RESIDENTIAL GROUND WATER USAGE EXPOSURE.

   SCENARIO 1 ADDRESSES OUTDOOR EXPOSURE TO ADULT WORKERS UNDER EXISTING CONDITIONS.  SINCE THE SOILS ARE
CONTAMINATED WITH METALS AND RELATIVELY NONVOLATILE ORGANIC COMPOUNDS, THE WORKER EXPOSURE SCENARIO ADDRESSES
EXPOSURE FROM INGESTION AND DERMAL ADSORPTION OF CONTAMINANTS IN SOIL, AND INHALATION OF SOIL CONTAMINANTS
ENTRAINED IN AIRBORNE PARTICULATES. EXPOSURES BY THESE ROUTES ARE MOST LIKELY TO OCCUR ON THE SAUNDERS
PROPERTY, AND CURRENTLY SAUNDERS SUPPLY COMPANY EMPLOYEES ARE THE MAIN RECEPTORS.  THE KEY VARIABLES IN THE
RME WORKER EXPOSURE SCENARIO INCLUDE A SOIL INGESTION RATE OF 100 MG/DAY, AN EXPOSURE FREQUENCY OF 250
DAYS/YEAR, AN EXPOSURE DURATION OF 40 YEARS, A SKIN SURFACE AREA OF 800 CM2, AN EXPOSURE TIME OF 8 HOURS/DAY,
AND AN INHALATION RATE OF 2.5 M3/DAY.

   SCENARIO 2 ADDRESSES SOIL-RELATED EXPOSURES THAT COULD OCCUR IF THE SAUNDERS PROPERTY WERE TO BE CONVERTED
TO RESIDENTIAL USE AT SOME TIME IN THE FUTURE.  IN THIS SCENARIO, THE SAME THREE EXPOSURE PATHWAYS (INGESTION
AND DERMAL ADSORPTION OF CONTAMINANTS IN SOIL AND INHALATION OF SOIL CONTAMINANTS) HAVE BEEN EVALUATED FOR
ADULT MALES AND FEMALES, TEENAGERS, ADOLESCENTS, AND YOUNG CHILDREN.  KEY VARIABLES IN THE FUTURE RESIDENTIAL
SCENARIO ARE A SOIL INGESTION RATE OF 200 MG/DAY FOR CHILDREN AGED 1 TO 6 AND 100 MG/DAY FOR ALL OLDER
RECEPTOR GROUPS, AN EXPOSURE FREQUENCY OF 365 DAYS/YEAR, AN EXPOSURE DURATION OF 30 YEARS, A SKIN SURFACE
AREA OF 1,600 CM2 FOR ADULTS AND TEENAGERS AND 2,000 CM2 FOR CHILDREN, AN OUTDOOR EXPOSURE TIME OF 16
HOURS/DAY, AND AN INHALATION RATE OF 1.2 M3/HOUR.

   SCENARIO 3 ADDRESSES POTENTIAL EXPOSURES TO PCP THAT COULD OCCUR AS A RESULT OF FUTURE RESIDENTIAL USE OF
GROUND WATER FROM THE SITE.  THE EXPOSURE PATHWAYS EVALUATED ARE INGESTION OF GROUND WATER, DERMAL   CONTACT
DURING SHOWERING, AND INHALATION OF VOLATILIZED PCP DURING SHOWERING.  FOR SIMPLICITY, ONLY ADULT MALE
RECEPTORS WERE EVALUATED IN THIS SCENARIO.  KEY VARIABLES IN THE RESIDENTIAL GROUND WATER USAGE   SCENARIO
ARE A WATER INGESTION RATE OF 2.0 LITERS/DAY, AN EXPOSURE FREQUENCY OF 365 DAYS/YEAR, AN EXPOSURE DURATION OF
30 YEARS, AN EXPOSURE TIME WHILE SHOWERING OF 0.2 HOURS, AND AN INHALATION RATE OF 0.6 M3/HOUR.

   EXPOSURE POINT CONCENTRATIONS

   DATA GATHERED DURING THE RI ARE ADEQUATE TO PREDICT POTENTIAL EXPOSURE CONCENTRATIONS IF THE SITE HAS
REACHED STEADY-STATE CONDITIONS (I.E., WHEN THE RATE OF TRANSPORT OF CONTAMINANTS IS STABLE AND IN
EQUILIBRIUM WITH THE ENVIRONMENT).  IN THE ABSENCE OF AN ESTABLISHED TREND IN HISTORICAL DATA INDICATING THE
CONTRARY, THE SITE WAS CONSIDERED TO HAVE REACHED STEADY-STATE CONDITIONS.

   THE UPPER 95 PERCENT CONFIDENCE LIMITS ON THE ARITHMETIC AVERAGES OF SURFACE SOIL CONCENTRATIONS WERE USED
TO ESTIMATE WORKER EXPOSURES UNDER THE CURRENT WORKER EXPOSURE SCENARIO.  SINCE SOIL WOULD BE EXCAVATED PRIOR
TO RESIDENTIAL CONSTRUCTION, UPPER 95 PERCENT CONFIDENCE LIMITS FOR ALL SURFACE SOIL, WASTEWATER POND
SEDIMENT, AND SOIL BORING SAMPLES WERE USED TO ESTIMATE EXPOSURES IN THE FUTURE SITE-USE RESIDENTIAL
SCENARIO.  TABLE 1 PRESENTS THE SOIL CONCENTRATIONS USED IN EXPOSURE ESTIMATION FOR THESE TWO SCENARIOS.

   THE ONLY GROUND WATER AQUIFER USED AS A DRINKING WATER SOURCE IN THE VICINITY OF THE SITE IS THE YORKTOWN
AQUIFER.  HOWEVER, THERE APPEARS TO BE HYDRAULIC COMMUNICATION BETWEEN THE UPPER COLUMBIA WATER-BEARING ZONE
AND THE YORKTOWN AQUIFER, PROBABLY BY WAY OF OPEN BOREHOLES THROUGH THE INTERVENING CLAY LAYER.  ALSO, IT
APPEARS THAT A BREECH IN THE CLAY CONFINING UNIT EXISTS IN THE VICINITY OF THE INTERMITTENT STREAM,
DOWNSTREAM OF THE SITE.  THUS, THE MORE CONTAMINATED WATER IN THE COLUMBIA AQUIFER COULD MIGRATE DOWN INTO
THE YORKTOWN AQUIFER AND INCREASE THE CONTAMINANT CONCENTRATION THERE.

   THEREFORE, TWO EXPOSURE ESTIMATES WERE MADE FOR THE RESIDENTIAL USE SCENARIO, ONE FOR GROUND WATER FROM



THE YORKTOWN AQUIFER AND ONE FOR GROUND WATER FROM THE COLUMBIA AQUIFER.  SINCE THERE WERE ONLY TWO USABLE
DATA VALUES FOR THE YORKTOWN AQUIFER, THE MAXIMUM CONCENTRATION WAS USED AS THE PCP EXPOSURE CONCENTRATION. 
FOR THE COLUMBIA AQUIFER, THE UPPER 95 PERCENT CONFIDENCE LIMIT WAS USED FOR THE PCP EXPOSURE CONCENTRATION
BECAUSE THERE WERE SIX DATA VALUES.  TABLE 2 PRESENTS THE CONCENTRATIONS OF PCP IN GROUND WATER USED IN
EXPOSURE ESTIMATION FOR THIS SCENARIO.

   TOXICITY ASSESSMENT

   THE PURPOSE OF THE TOXICITY ASSESSMENT IS TO COMPILE TOXICITY AND CARCINOGENICITY DATA FOR THE CHEMICALS
OF CONCERN AND TO PROVIDE AN ESTIMATE OF THE RELATIONSHIP BETWEEN THE EXTENT OF EXPOSURE TO A   CONTAMINANT
AND THE LIKELIHOOD AND/OR SEVERITY OF ADVERSE EFFECTS.  THE TOXICITY ASSESSMENT WAS PERFORMED IN TWO STEPS -
HAZARD IDENTIFICATION AND DOSE-RESPONSE RELATIONSHIP.  HAZARD IDENTIFICATION IS A QUALITATIVE DESCRIPTION OF
THE POTENTIAL TOXIC PROPERTIES OF THE CHEMICALS OF CONCERN PRESENT AT THE SITE.  THE DOSE-RESPONSE EVALUATION
IS A PROCESS THAT RESULTS IN A QUANTITATIVE ESTIMATE OR INDEX OF TOXICITY FOR EACH CONTAMINANT AT THE SITE. 
FOR CARCINOGENS, THE INDEX IS THE CANCER POTENCY FACTOR AND FOR NON-CARCINOGENS, IT IS THE REFERENCE DOSE.

   CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELOPED BY EPA'S CARCINOGENIC ASSESSMENT GROUP FOR ESTIMATING
EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC CHEMICALS.  CPFS, WHICH ARE
EXPRESSED IN UNITS OF (MG/KG-DAY)-1, ARE MULTIPLIED BY THE ESTIMATED INTAKE OF A POTENTIAL CARCINOGEN, IN
MG/KG-DAY, TO PROVIDE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK ASSOCIATED WITH   EXPOSURE
AT THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS THE CONSERVATIVE ESTIMATE OF THE RISKS CALCULATED FROM
THE CPF.  USE OF THIS APPROACH MAKES UNDERESTIMATION OF THE ACTUAL CANCER RISK HIGHLY   UNLIKELY.  CANCER
POTENCY FACTORS ARE DERIVED FROM THE RESULTS OF HUMAN EPIDEMIOLOGICAL STUDIES OR CHRONIC ANIMAL BIOASSAYS TO
WHICH ANIMAL-TO-HUMAN EXTRAPOLATION AND UNCERTAINTY FACTORS HAVE BEEN APPLIED.

   REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR INDICATING THE POTENTIAL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE TO CHEMICALS EXHIBITING NONCARCINOGENIC EFFECTS.  RFDS, WHICH ARE EXPRESSED IN UNITS  OF
MG/KG-DAY, ARE ESTIMATES OF LIFETIME DAILY EXPOSURE LEVELS FOR HUMANS, INCLUDING SENSITIVE INDIVIDUALS. 
ESTIMATED INTAKES OF CHEMICALS FROM ENVIRONMENTAL MEDIA (E.G., THE AMOUNT OF A CHEMICAL INGESTED FROM  
CONTAMINATED DRINKING WATER) CAN BE COMPARED TO THE RFD.  RFDS ARE DERIVED FROM HUMAN EPIDEMIOLOGICAL STUDIES
OR ANIMAL STUDIES TO WHICH UNCERTAINTY FACTORS HAVE BEEN APPLIED (E.G., TO ACCOUNT FOR THE USE OF   ANIMAL
DATA TO PREDICT EFFECTS ON HUMANS).  THESE UNCERTAINTY FACTORS HELP ENSURE THAT THE RFDS WILL NOT
UNDERESTIMATE THE POTENTIAL FOR ADVERSE NONCARCINOGENIC EFFECTS TO OCCUR.

   RISK CHARACTERIZATION

   EXCESS LIFETIME CANCER RISKS ARE DETERMINED BY MULTIPLYING THE INTAKE LEVEL WITH THE CANCER POTENCY
FACTOR.  THESE RISKS ARE PROBABILITIES THAT ARE GENERALLY EXPRESSED IN SCIENTIFIC NOTATION (E.G., 1 X (10-6)
OR 1E-6).  AN EXCESS LIFETIME CANCER RISK OF 1X10-6 INDICATES THAT, AS A PLAUSIBLE UPPER BOUND, AN INDIVIDUAL
HAS A ONE IN ONE MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A CARCINOGEN
OVER A 70-YEAR LIFETIME UNDER THE SPECIFIC EXPOSURE CONDITIONS AT A SITE.

IN THE ABSENCE OF A REMEDIAL ACTION, THE TOTAL EXCESS LIFETIME CANCER RISKS DETERMINED FOR ALL EXPOSURE
PATHWAYS BASED ON THE RME UNDER THE SOIL EXPOSURE SCENARIOS ARE 3.6 X (10-4) FOR THE CURRENT WORKER AND 9.9 X
(10-4) FOR THE FUTURE RESIDENTIAL EXPOSURES.  IN OTHER WORDS, WITHOUT REMEDIAL ACTION, APPROXIMATELY FOUR
ADDITIONAL PEOPLE PER TEN THOUSAND HAVE AN INCREASED CHANCE OF DEVELOPING CANCER AS A RESULT OF WORKING AT
THE SITE AND APPROXIMATELY ONE PERSON PER ONE THOUSAND WOULD HAVE AN INCREASED RISK OF DEVELOPING CANCER AS A
RESULT OF LIVING ON THE PROPERTY.

   POTENTIAL CONCERN FOR NON-CARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS EXPRESSED AS
THE HAZARD QUOTIENT (HQ) (OR THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM THE CONTAMINANT CONCENTRATION IN
A GIVEN MEDIUM TO THE CONTAMINANT'S REFERENCE DOSE).  THE HAZARD INDEX (HI) IS CALCULATED BY ADDING THE HQS
FOR ALL CONTAMINANTS WITHIN A MEDIUM OR ACROSS ALL MEDIA TO WHICH A GIVEN POPULATION MAY REASONABLY BE 
EXPOSED.  THE HI PROVIDES A REFERENCE POINT TO GAUGE THE POTENTIAL SIGNIFICANCE OF MULTIPLE CONTAMINANT
EXPOSURES WITHIN A SINGLE MEDIUM OR ACROSS MEDIA.

   TO DETERMINE THE HUMAN HEALTH EFFECTS FROM THE NON-CARCINOGENIC CONTAMINANTS, EPA USES THE HI.  ANY MEDIA
WITH A CUMULATIVE HI EQUAL TO OR GREATER THAN 1.0 IS CONSIDERED TO POSE A RISK TO HUMAN HEALTH.  WITH AN HI
OF 12, PCP WOULD POSE A HUMAN HEALTH RISK THROUGH THE INGESTION OF GROUND WATER FROM THE COLUMBIA AQUIFER. 
PCP CONCENTRATIONS IN THE YORKTOWN AQUIFER WOULD NOT POSE A RISK TO HUMAN HEALTH BECAUSE THE HI IS LESS THAN
1.  THIS EVALUATION IS INTENDED TO PROVIDE A REFERENCE POINT FOR EVALUATING FUTURE GROUND WATER RISKS;
HOWEVER, IT DOES NOT REPRESENT ACTUAL EXPOSURES.  ALTHOUGH THE COLUMBIA AND YORKTOWN AQUIFERS HAVE THE
CHARACTERISTICS OF CLASS II AQUIFERS, DOMESTIC USE OF THE AQUIFERS IS NOT LIKELY TO OCCUR SINCE A PUBLIC
WATER SOURCE IS ALREADY AVAILABLE.



   BESIDE THE ABOVE EXPOSURES, EPA MUST PROTECT GODWIN'S MILLPOND, ALSO KNOWN AS CRUMP'S MILLPOND, WHICH IS A
PRESENT DAY DRINKING WATER SOURCE FOR THE CITY OF SUFFOLK.  ALTHOUGH CONTAMINATION HAS NOT REACHED THE
MILLPOND, EPA HAS DETERMINED THAT PCP CONTAMINATION IN THE COLUMBIA AQUIFER MAY REACH THE MILLPOND THROUGH A
CLAY OUTCROP IN THE INTERMITTENT STREAM WEST OF THE SITE.  ALSO, PCP CONTAMINATION IN THE   YORKTOWN AQUIFER
MAY REACH THE MILLPOND THROUGH DISCHARGE OF THE YORKTOWN AQUIFER TO THE MILLPOND.

   SITE MEDIA WHICH EXCEED THE EPA ACCEPTABLE RISK RANGE OF (10-4) TO (10-6) OR HAVE AN HI EQUAL TO OR
GREATER THAN 1.0 ARE LISTED ON TABLE 3.

   SIGNIFICANT SOURCES OF UNCERTAINTY

   DISCUSSION OF GENERAL LIMITATIONS INHERENT IN THE RISK ASSESSMENT PROCESS AS WELL AS THE UNCERTAINTY
RELATED TO SOME OF THE MAJOR ASSUMPTIONS MADE IN THIS ASSESSMENT ARE INCLUDED BELOW:

   1. THE USE OF THE UPPER 95 PERCENT CONFIDENCE LIMIT TO ESTIMATE THE SOIL AND COLUMBIA AQUIFER GROUND WATER
CONCENTRATIONS AND THE USE OF THE HIGHEST OBSERVED VALUES TO ESTIMATE THE YORKTOWN AQUIFER CONCENTRATIONS FOR
THE RME ESTIMATES.  ALTHOUGH ONLY TWO WELLS IN THE YORKTOWN AQUIFER HAD DETECTABLE LEVELS OF PCP, IT SHOULD
BE NOTED THAT EPA DID NOT PLACE ANY MONITORING WELLS IN THE YORKTOWN AQUIFER BENEATH THE AREA OF THE HIGHEST
PCP CONTAMINATION IN THE COLUMBIA AQUIFER BECAUSE OF THE POSSIBILITY OF PCP ESCAPING TO THE LOWER AQUIFER. 
THEREFORE, THE ACTUAL VALUES OF PCP IN THE YORKTOWN AQUIFER UNDERLYING THE WOOD TREATING AREA ARE UNKNOWN.

   2. THE ASSUMPTION THAT THE CONTAMINANTS AT THE SITE HAVE REACHED STEADY-STATE CONDITIONS.

   3. THE LIKELIHOOD OF THE SAUNDERS PROPERTY BEING CONVERTED TO RESIDENTIAL USE.  ALTHOUGH THE PROPERTY
   HAS BEEN AN INDUSTRIAL SITE FOR ABOUT 25 YEARS, IT IS PRESENTLY BOUNDED ON THREE SIDES BY RESIDENTIAL
   AREAS.  THEREFORE, DEVELOPMENT OF THE SITE IN THE FUTURE FOR RESIDENTIAL USE IS QUITE POSSIBLE.

   ENVIRONMENTAL RISKS

   AN ECOLOGICAL ASSESSMENT WAS PERFORMED TO DETERMINE IF CONTAMINANTS RELATED TO THE SAUNDERS WOOD TREATING
FACILITY ARE PRESENT IN NEARBY SURFACE WATERS AND SEDIMENTS IN AVAILABLE CONCENTRATIONS SUFFICIENT TO CAUSE
ADVERSE ECOLOGICAL IMPACTS.  AS WITH THE HUMAN HEALTH ASSESSMENT, THE CONTAMINANTS OF CONCERN FOR THE
ECOLOGICAL ASSESSMENT ARE ARSENIC, TOTAL CHROMIUM, HEXAVALENT CHROMIUM, COPPER, DIOXIN, AND PCP.

   FOR THE PURPOSES OF THE ECOLOGICAL ASSESSMENT, A SUBSET OF ENVIRONMENTAL RECEPTORS WERE CHOSEN TO SERVE AS
BIOTIC FOCAL ELEMENTS FOR ANALYSIS. ENVIRONMENTAL RECEPTORS ARE POPULATIONS AND COMMUNITIES OF ORGANISMS
POTENTIALLY EXPOSED TO CONTAMINATION.  CRITERIA FOR SELECTION OF PARTICULAR SPECIES OR GROUPS OF SPECIES AS
FOCAL ELEMENTS ARE AS FOLLOWS:

            *    INTRINSIC IMPORTANCE FOR ECONOMIC OR RECREATIONAL REASONS,
                 OR FOR REGULATORY REASONS (E.G., ENDANGERED SPECIES), OR
                 THE POTENTIAL FOR SERVING AS VECTORS FOR HUMAN EXPOSURE;

            *    ABILITY TO PROVIDE AN EARLY WARNING SIGNAL OF POTENTIAL
                 EFFECTS, OR PARTICULAR AND RELIABLE SENSITIVITY TO
                 CHEMICAL STRESS;

            *    INDICATIVE OF ALTERATIONS IN ECOSYSTEM PROCESSES SUCH AS
                 ENERGY FLOW OR NUTRIENT CYCLING OR KNOWN TO PLAY A
                 CRITICAL ECOLOGICAL ROLE IN THE FOOD CHAIN; AND

            *    BEING REPRESENTATIVE OF OR KNOWN TO OCCUR IN HABITATS
                 POTENTIALLY AFFECTED BY CONTAMINATION.

   THE VIRGINIA DEPARTMENT OF CONSERVATION AND RECREATION'S DIVISION OF NATURAL HERITAGE DATABASE DOES NOT
CONTAIN ANY RECORDS OF NATURAL  HERITAGE RESOURCES, SUCH AS RARE SPECIES OR EXEMPLARY NATURAL  COMMUNITIES,
IN THE STUDY AREA.  IN ADDITION, THE VIRGINIA DEPARTMENT OF GAME AND INLAND FISHERIES REPORTED NO WILDERNESS
AREAS, NATURAL AREAS, OR SCENIC RIVERS IN THE IMMEDIATE AREA OF CHUCKATUCK, VIRGINIA. HOWEVER, BECAUSE OF THE
PROXIMITY OF THE SITE TO THE GREAT DISMAL SWAMP, EPA HAS DETERMINED THAT A BIOLOGICAL ASSESSMENT MUST BE
COMPLETED AND SUBMITTED FOR REVIEW TO DETERMINE IF THE DISMAL SWAMP SOUTHEASTERN SHREW OR THE SHREW'S HABITAT
IS PRESENT AT THE SITE, IN ACCORDANCE WITH THE VIRGINIA ENDANGERED SPECIES ACT.

   THE PRIMARY CONTAMINANT EXPOSURE ROUTES TO THE ENVIRONMENT ARE THROUGH THE AQUATIC ECOSYSTEM.  THEREFORE
THE ECOLOGICAL ASSESSMENT DETAILED THE EXPOSURE OF AQUATIC SPECIES TO CONTAMINANTS DERIVED FROM THE SAUNDERS
PROPERTY.



   THE QUOTIENT METHOD IS A STANDARD APPROACH FOR SCREENING SAMPLE LOCATIONS FOR POTENTIALLY TOXIC
CONCENTRATIONS OF CHEMICALS.  ON THE BASIS OF THE QUOTIENT METHOD, THE LEVELS OF ARSENIC, TOTAL CHROMIUM, AND
HEXAVALENT CHROMIUM DO NOT APPEAR TO POSE A SIGNIFICANT RISK TO AQUATIC LIFE IN GODWIN'S MILLPOND OR ADJACENT
STREAMS.  HOWEVER, IT IS NOT POSSIBLE TO MAKE A DETERMINATION OF THE RISK, IF ANY, FROM LEVELS OF  COPPER AND
PCP IN SURFACE WATER.

   THE FOLLOWING WERE OBSERVED DURING THE RI SAMPLING:

            *    THE PRESENCE OF OILY FILM AND ODOR IN SEDIMENTS;
            *    THE PRESENCE OF A SINGLE TUMOR ON ONE OF THE FISH COLLECTED FROM GODWIN'S MILLPOND;
            *    THE SPATIAL PATTERN OF CHEMICAL CONTAMINATION OF SEDIMENTS;
            *    CHRONIC TOXICITY OF SEDIMENTS ON SOME INVERTEBRATES AS
                 INDICATED IN BIOASSAYS; AND
            *    THE LOW INCIDENCE OF INVERTEBRATES COLLECTED FROM GODWIN'S MILLPOND.

   HOWEVER, THE CONTAMINATION FROM THE SITE DOES NOT APPEAR TO BE THE CAUSE OF THESE OBSERVED EFFECTS.  THE
OILY FILM AND ODOR WERE NOTED ALONG THE INTERMITTENT STREAM UPSTREAM AND DOWNSTREAM OF THE SITE AND AT ALL
SAMPLE LOCATIONS ON GODWIN'S MILLPOND.  THE PRESENCE OF A TUMOR ON A BASS COLLECTED FROM GODWIN'S MILLPOND IS
A POSSIBLE INDICATION OF CHEMICAL CONTAMINATION.  HOWEVER, A DEFINITIVE LINK OF THE GROSS   PATHOLOGY OF THE
FISH TUMOR TO THE CONTAMINANTS OF CONCERN RELATED TO THE SITE CANNOT BE MADE BECAUSE A REASONABLY HEALTHY
FISH POPULATION WAS NOTED IN THE FIELD SURVEY AND CONCENTRATIONS OF CONTAMINANTS OF CONCERN WERE NOT FOUND AT
TOXIC LEVELS IN THE SURFACE WATER OF AQUATIC HABITATS. SEDIMENT TOXICITY BIOASSAYS HAVE SHOWN CHRONIC
REPRODUCTIVE TOXICITY FOR DAPHNIA MAGNA AT ALL SAMPLE LOCATIONS, INCLUDING THE REFERENCE LOCATION, WHICH IS
OUTSIDE THE INFLUENCE OF THE CONTAMINANTS FROM THE SITE.

   IN SUMMARY, THE ECOLOGICAL ASSESSMENT HAS FOUND EVIDENCE INDICATING THE POTENTIAL FOR ADVERSE ECOLOGICAL
IMPACTS IN SEDIMENTS OF GODWIN'S MILLPOND AND ADJACENT INTERMITTENT STREAM AQUATIC HABITATS.  THE SPATIAL
EXTENT OF THIS CONTAMINATION, HOWEVER, INDICATES A SOURCE OR SOURCES OTHER THAN SAUNDERS AND THE SPATIAL
DISTRIBUTION OF CONTAMINANTS OF CONCERN IN SURFACE WATERS OR SEDIMENTS DOES NOT PROVIDE ANY EVIDENCE THAT
CONTAMINANTS RELATED TO THE SITE ARE THE CAUSAL AGENT OF ADVERSE ECOLOGICAL IMPACTS.  AGRICULTURAL AND WASTE
DISPOSAL ACTIVITIES IN THE AREA MAY CONTRIBUTE TO THE CONTAMINATION, BUT IT IS NOT POSSIBLE TO IDENTIFY ANY
SOURCE IN PARTICULAR FROM THE AVAILABLE DATA.

   #DA
   G. DESCRIPTION OF ALTERNATIVES

   IN ACCORDANCE WITH SECTION 300.430 OF THE NATIONAL OIL AND HAZARDOUS SUBSTANCES CONTINGENCY PLAN (NCP), 40
CFR SECTION 300.430(E)(9), REMEDIAL RESPONSE ACTIONS WERE IDENTIFIED AND SCREENED FOR EFFECTIVENESS,
IMPLEMENTABILITY, AND COST DURING THE FS TO MEET REMEDIAL ACTION OBJECTIVES AT THE SITE.  THE TECHNOLOGIES
THAT PASSED THE SCREENING WERE ASSEMBLED TO FORM REMEDIAL ALTERNATIVES.  THE ALTERNATIVES WERE THEN EVALUATED
USING THE NINE CRITERIA REQUIRED BY 40 CFR SECTION 300.430(E)(9).  THE FS EVALUATED A VARIETY OF TECHNOLOGIES
USED IN THE DEVELOPMENT OF ALTERNATIVES FOR ADDRESSING THE SOILS ON THE SAUNDERS PROPERTY AND THE ADJOINING
PROPERTY, THE GROUND WATER IN BOTH THE COLUMBIA AQUIFER AND THE YORKTOWN AQUIFER, THE SEDIMENTS IN THE AREA
OF THE FORMER EARTHEN SEPARATION POND AND THE WASTEWATER POND, THE SEDIMENTS IN THE STORM SEWER ALONG GODWIN
BOULEVARD, AND THE CONCRETE PAD IN THE WOOD TREATING AREA.  THE TECHNOLOGIES AND THE APPROACHES CONTAINED IN
THE ALTERNATIVES LISTED BELOW HAVE BEEN DETERMINED TO BE THE MOST APPLICABLE FOR THIS SITE.  THE DESCRIPTIONS
OF THE ALTERNATIVES REFLECT THE DESCRIPTIONS IN THE FS.  THE CAPITAL COSTS, THE OPERATION AND MAINTENANCE
(O&M) COSTS, PRESENT WORTH COSTS, AND MONTHS TO IMPLEMENT FOR EACH OF THE ALTERNATIVES LISTED BELOW ARE
ESTIMATES BASED ON PRESENT INFORMATION.

   COMMON ELEMENTS

   EXCEPT FOR ALTERNATIVE 1 ("NO ACTION"), EACH REMEDIAL ALTERNATIVE FOR THE SITE INCLUDES THE FOLLOWING
ELEMENTS:

   LIMITED ACTION.  THE PREEXISTING WELLS THAT ARE SCREENED ACROSS THE
   CONFINING CLAY LAYER WILL BE REMOVED AND PLUGGED TO PREVENT FURTHER
   MIGRATION OF PCP FROM THE COLUMBIA AQUIFER TO THE YORKTOWN AQUIFER.

   INSTITUTIONAL CONTROLS.  INSTITUTIONAL CONTROLS, INCLUDING DEED
   RESTRICTIONS AND RESTRICTIONS ON OFFSITE GROUND WATER EXTRACTION, WILL
   BE IMPLEMENTED.  THE DEED RESTRICTIONS WILL PREVENT EXPOSURE TO
   CONTAMINATED GROUND WATER BY PROHIBITING UTILIZATION OF BOTH THE
   COLUMBIA AQUIFER AND THE YORKTOWN AQUIFER AS SOURCES OF GROUND WATER.
   THE RESTRICTIONS ON THE EXTRACTION OF OFFSITE GROUND WATER WILL PREVENT



   THE FURTHER MIGRATION OF THE PCP PLUME.

   GROUND WATER MONITORING.  GROUND WATER MONITORING WILL BE USED TO
   EVALUATE THE PROTECTIVENESS OF THE REMEDIAL ACTION BECAUSE WASTE WILL BE
   LEFT IN PLACE.  EPA WILL DETERMINE THE APPROPRIATE NUMBER AND LOCATION
   OF THE MONITORING WELLS DURING THE DESIGN PHASE.  THE  MONITORING WILL
   INCLUDE, BUT NOT BE LIMITED TO, THE REQUIREMENTS OF SECTION 10.5.H OF
   THE VIRGINIA HAZARDOUS WASTE MANAGEMENT REGULATIONS (VHWMR), VR
    672-10-1.  THE GROUND WATER MONITORING WILL BE PERFORMED FOR AT LEAST
   THIRTY YEARS, IN ACCORDANCE WITH THE VHWMR.  THE MONITORING WILL TEST
   FOR PCP, ARSENIC AND CHROMIUM SINCE THESE WERE THE ONLY CONTAMINANTS
   DETECTED IN THE GROUND WATER DURING THE RI SAMPLING.

   ALTERNATIVE 1 - NO ACTION

   CAPITAL COST:                $ 19,000
   ANNUAL O&M COST:             $ 37,000
   PRESENT WORTH:               $320,000
   MONTHS TO IMPLEMENT:         N/A

   SECTION 300.430 OF THE NCP, 40 CFR PART 300.430, REQUIRES THAT A "NO ACTION" ALTERNATIVE BE EVALUATED AT
EVERY NPL SITE IN ORDER TO ESTABLISH A BASELINE FOR COMPARISON.  UNDER THIS ALTERNATIVE, EPA WOULD TAKE NO
FURTHER ACTION AT THE SITE TO PREVENT EXPOSURE TO THE CONTAMINATED MEDIA OR TO REDUCE RISK AT THE SITE.

   ALTERNATIVE 2 - CAPPING WITH GROUND WATER TREATMENT

   CAPITAL COST:                $1,606,000
   ANNUAL O&M COST:             $ 201,600
   PRESENT WORTH:               $3,459,000
   MONTHS TO IMPLEMENT:         12

   ALTERNATIVE 2 CONSISTS OF CAPPING OF THE SOILS AND SEDIMENTS, EXTRACTION AND TREATMENT OF GROUND WATER
FROM THE COLUMBIA AQUIFER, SURFACE SEALING OF THE CONCRETE PADS, AND CLEANING AND SLIPLINING OF THE STORM
SEWERS.

   BECAUSE THE CAPPING WOULD TAKE PLACE WITHOUT ANY PRIOR TREATMENT, THE LAND DISPOSAL RESTRICTIONS (LDRS)
WOULD NOT APPLY TO ALTERNATIVE 2.  THE CAP WOULD CONSIST OF APPROXIMATELY A 6 INCH THICK BASE COURSE AND  
APPROXIMATELY A 2- TO 4-INCH THICK ASPHALT PAVEMENT COVERING AN AREA OF APPROXIMATELY 6.25 ACRES.  THE CAP
WOULD REQUIRE SUBGRADE PREPARATION TO PROPERLY DRAIN THE WATER UNDER THE ASPHALT PAVEMENT AND TO PROVIDE A 
STABLE FOUNDATION.  THE CAP WOULD BE SLOPED UP TO THE STRUCTURAL FOUNDATIONS, COMPACTED, AND SEALED WITH AN
ASPHALT SEALER.  GRADING OF THE SITE AND THE SURROUNDING AREAS MAY BE REQUIRED TO MINIMIZE LATERAL   SEEPAGE
BY DIVERTING SURFACE RUNOFF DOWNGRADIENT OF THE SITE.  A STORM WATER MANAGEMENT PLAN WOULD BE REQUIRED AS
WOULD A LONG-TERM MAINTENANCE PLAN.  MAINTENANCE, IN THE FORM OF REPAIRING CRACKS AND RECOATING THE SURFACE,
WOULD BE REQUIRED OVER THE LIFE OF THE CAP (APPROXIMATELY 30 YEARS).  AT THE END OF THE 30 YEARS, THE CAP MAY
HAVE TO BE REPLACED. SINCE THE SOILS WOULD REMAIN RELATIVELY UNDISTURBED (GRADING WOULD RESULT IN MINIMAL
SOIL DISTURBANCE), THERE WOULD BE VERY LITTLE PHYSICAL EFFECTS ON THE ENVIRONMENT.

   THE ASPHALT CAP WOULD NOT ELIMINATE WATER SEEPAGE THROUGH THE SOIL.  AS SUCH, GROUND WATER FROM THE
COLUMBIA AQUIFER, WHICH HAS THE CHARACTERISTICS OF A CLASS II AQUIFER, WOULD HAVE TO BE COLLECTED AND  
TREATED.  BECAUSE OF THE LIMITED FLOW IN THE COLUMBIA AQUIFER AND THE FACT THAT PCP DESORBS SLOWLY,
COLLECTION OF GROUND WATER WOULD BE ACCOMPLISHED WITH SUBSURFACE DRAINAGE TRENCHES.  THE DRAINAGE SYSTEM  
WOULD CONSIST OF A MAIN COLLECTION OR INTERCEPTION TRENCH ALONG THE DOWNGRADIENT (NORTHERN) EDGE OF THE SITE
WITH THREE LATERAL TRENCHES EXTENDING FROM THE MAIN TRENCH INTO THE AREA OF THE WOOD TREATING  OPERATIONS. 
TWO SUMPS WOULD BE INSTALLED IN THE MAIN COLLECTION TRENCH TO REMOVE CONTAMINATED GROUND WATER FROM THE
TRENCH.  THE GROUND WATER WOULD THEN BE TREATED USING GRANULATED ACTIVATED CARBON AND DISCHARGED TO
CHUCKATUCK CREEK AT A POINT DOWNSTREAM OF THE MILLPOND IN ACCORDANCE WITH THE SUBSTANTIVE REQUIREMENTS OF A
VIRGINIA POLLUTION DISCHARGE ELIMINATION SYSTEM (VPDES) PERMIT.

   THE CLEANUP LEVEL FOR PCP IN BOTH THE COLUMBIA AND YORKTOWN AQUIFERS IS 1 PICOGRAM/L AT THE BOUNDARY OF
THE PLUME.  THE SPENT CARBON FROM THE GROUND WATER TREATMENT SYSTEM WOULD REQUIRE REGENERATION AT AN OFFSITE
FACILITY.

   THE EXISTING CONCRETE PADS IN THE AREA OF THE WOOD TREATING AREA WOULD BE SEALED OR COATED WITH AN
IMPERMEABLE MATERIAL SUCH AS EPOXY OR POLYURETHANE SEALANTS.  ADDITIONALLY, THE CONCRETE PAD JOINTS WOULD BE
FITTED WITH CHEMICALLY RESISTANT WATER STOPS TO ENSURE AN IMPERMEABLE SURFACE.



   THE EXISTING 8 INCH CONCRETE STORM SEWERS WOULD BE SLIPLINED WITH A FLEXIBLE HIGH-DENSITY POLYETHYLENE
PIPE OF A SLIGHTLY SMALLER DIAMETER. BEFORE INSTALLING THE LINER PIPE, THE EXISTING STORM SEWER WOULD HAVE TO
BE INSPECTED WITH A CLOSED CIRCUIT TELEVISION TO IDENTIFY ANY OBSTRUCTIONS AND THOROUGHLY CLEANED.  AFTER THE
LINER PIPE IS PULLED INTO PLACE, THE SERVICE CONNECTIONS WOULD HAVE TO BE RECONNECTED TO THE   NEW LINER
PIPE.  THE ANNULUS BETWEEN THE OLD AND NEW PIPELINE MAY BE FILLED WITH GROUT.

   ALTERNATIVE 3A - DECHLORINATION WITH OFFSITE DISPOSAL

   CAPITAL COST:                $25,824,000
   ANNUAL O&M COST:             $ 14,000
   PRESENT WORTH:               $25,934,000
   MONTHS TO IMPLEMENT:         36

   ALTERNATIVE 3A CONSISTS OF ONSITE CHEMICAL DECHLORINATION TREATMENT OF APPROXIMATELY 25,000 TONS OF SOILS
AND SEDIMENTS WITH OFFSITE DISPOSAL OF ALL OF THE TREATED SOILS AND SEDIMENTS IN A RCRA SUBTITLE C PERMITTED
FACILITY, BACKFILLING OF THE AREA WITH CLEAN SOIL, SCARIFICATION AND SOLIDIFICATION TREATMENT, IF NECESSARY,
AND OFFSITE DISPOSAL OF THE TREATED MATERIAL AS DIRECTED BY THE VIRGINIA DEPARTMENT OF WASTE  MANAGEMENT
(VDWM) AND OFFSITE DISPOSAL OF THE REMAINDER OF THE CONCRETE PADS IN A SOLID WASTE LANDFILL, AND CLEANING AND
SLIPLINING OF THE STORM SEWERS.

   THE CONTAMINATED SOILS AND SEDIMENTS WOULD BE EXCAVATED AND TREATED ONSITE WITH THE ALKALINE METAL
HYDROXIDE/POLYETHYLENE GLYCOL (APEG) CHEMICAL DECHLORINATION PROCESS WITHIN AN ENCLOSED BATCH REACTOR.  
VAPORS GENERATED DURING TREATMENT WITHIN THE REACTOR WOULD BE COLLECTED, CONDENSED, AND RECYCLED THROUGH A
WASHING PROCESS.  ANY VAPORS THAT ARE NOT COLLECTED OR CONDENSED WOULD REQUIRE TREATMENT USING ACTIVATED  
CARBON FILTERS TO PREVENT VOLATILE ORGANIC EMISSIONS.  SUCH VOLATILES WOULD NOT INCLUDE PCP AND/OR DIOXINS. 
THE TREATED SOIL SLURRY WOULD GO FROM THE REACTOR TO A SEPARATOR WHERE THE SOIL AND THE REAGENT ARE
SEPARATED.  EXCESS REAGENT WOULD BE DECANTED AND/OR REMOVED THROUGH CENTRIFUGATION AND COLLECTED FOR REUSE. 
ANY RESIDUAL AGENT REMAINING IN THE SOIL WOULD BE REMOVED BY AQUEOUS WASHINGS WITH SUBSEQUENT DECANTING OR
CENTRIFUGATION.  THE WASHWATER WOULD BE RECYCLED, SINCE THE PROCESS IS A NET CONSUMER OF WATER.

   AFTER THE TREATMENT OF ALL OF THE CONTAMINATED SOILS TO MEET THE SOIL CLEANUP LEVEL OF 1.46 PPM OF PCP,
THE REAGENT, WHICH HAS BEEN CONTINUALLY RECYCLED, WOULD REQUIRE DISPOSAL.  GENERALLY, THIS LIQUID, WHICH IS
MOSTLY ORGANIC, IS INCINERATED OFFSITE.  APPROXIMATELY 12,000 TO 20,000 POUNDS OF REAGENT WOULD HAVE TO BE
DISPOSED.  THE SPENT CARBON WOULD BE REGENERATED AT AN OFFSITE FACILITY.  TREATED SOIL WOULD BE   STOCKPILED
OR STAGED IN ACCORDANCE WITH VHWMR PART 10 AND SAMPLED TO DETERMINE THE LEVEL OF TREATMENT ACHIEVED.

   LDRS WOULD NOT APPLY TO THE SOILS BECAUSE TREATMENT STANDARDS HAVE NOT BEEN ESTABLISHED FOR THESE LISTED
WASTES.  HOWEVER, THE LDRS WOULD APPLY TO THE K001 WASTES, PURSUANT TO 40 CFR SECTION 268.33.  TREATABILITY
TESTS WOULD HAVE TO BE DONE DURING THE DESIGN PHASE TO DETERMINE PROPER OPERATING PARAMETERS.

   CURRENTLY, THE CONCENTRATION OF PCP IN THE COLUMBIA GROUND WATER IS AT HIGH LEVELS NEAR THE SOURCE AREA
AND DECLINES TO NONDETECTABLE LEVELS WITHIN THE SITE BOUNDARY.  BECAUSE THE CONTAMINATED GROUND WATER IS  
LIMITED TO THE SITE, THIS ALTERNATIVE DOES NOT CONTAIN LONG-TERM GROUND WATER TREATMENT.  RATHER, TREATMENT
OF THE GROUND WATER WILL OCCUR AS THE SOILS ARE DEWATERED DURING EXCAVATION, THUS SUBSTANTIALLY REDUCING THE
VOLUME OF CONTAMINATION.  THE REDUCTION IN THE MASS OF CONTAMINANT ON THE SITE WILL REDUCE THE CONTAMINANT
AVAILABLE TO PARTITION OR LEACH TO THE GROUND WATER.

   IF THE CONCRETE PADS ARE CLASSIFIED AS A RCRA CHARACTERISTIC HAZARDOUS WASTE BY THE TOXICITY
CHARACTERISTIC LEACHING PROCEDURE (TCLP), REMEDIATION OF THE CONCRETE PADS WOULD INCLUDE SCARIFYING OR
REMOVING APPROXIMATELY THE TOP ONE INCH OF CONCRETE FROM THE SURFACE OF THE PADS, AND DEMOLITION OF THE
REMAINDER OF THE CONCRETE PADS.  SCARIFICATION IS ACCOMPLISHED USING A SCABBLER, WHICH IS A PNEUMATICALLY
OPERATED TOOL WITH PISTON HEADS.  THE PISTONS ARE EQUIPPED WITH MULTIPOINT TUNGSTEN CARBIDE BITS FOR CUTTING
AND CHIPPING THE CONCRETE.  DUST CONTROL MEASURES WOULD INCLUDE PRE-WETTING THE CONCRETE, EQUIPPING THE
SCABBLER WITH A SPRAYER, AND USING A VACUUM ATTACHMENT FOR DUST COLLECTION.  THE MATERIAL GENERATED FROM THE
SCARIFICATION PROCESS WOULD BE SOLIDIFIED SO THAT IT NO LONGER HAS THE CHARACTERISTICS OF A RCRA WASTE. 
DISPOSAL OF THE TREATED MATERIAL WOULD BE AS DIRECTED BY THE VDWM.  THE REMAINING  CONCRETE WOULD BE CLEANED
OF ANY RESIDUAL SOIL AND DISPOSED IN A SOLID WASTE LANDFILL.  IF THE CONCRETE PADS ARE NOT CLASSIFIED AS A
RCRA CHARACTERISTIC HAZARDOUS WASTE, ALL OF THE CONCRETE COULD BE DISPOSED IN  A SOLID WASTE LANDFILL WITHOUT
ANY PRIOR TREATMENT OTHER THAN CLEANING OF THE RESIDUAL SOIL.

   THE EXISTING 8 INCH CONCRETE STORM SEWERS WOULD BE SLIPLINED WITH A FLEXIBLE HIGH-DENSITY POLYETHYLENE
PIPE OF A SLIGHTLY SMALLER DIAMETER. BEFORE INSTALLING THE LINER PIPE, THE EXISTING STORM SEWER WOULD HAVE TO
BE INSPECTED WITH A CLOSED CIRCUIT TELEVISION TO IDENTIFY ANY OBSTRUCTIONS AND THOROUGHLY CLEANED.  AFTER THE
LINER PIPE IS PULLED INTO PLACE, THE SERVICE CONNECTIONS WOULD HAVE TO BE RECONNECTED TO THE   NEW LINER.



   ALTERNATIVE 3B - DECHLORINATION WITH ONSITE DISPOSAL

   CAPITAL COST:                $13,977,000
   ANNUAL O&M COST:             $ 15,000
   PRESENT WORTH:               $14,097,000
   MONTHS TO IMPLEMENT:         48

   ALTERNATIVE 3B CONSISTS OF THE REMEDIAL ACTION COMPONENTS IDENTICAL TO THOSE OF ALTERNATIVE 3A EXCEPT FOR
THE FINAL DISPOSAL OF THE TREATED SOIL AND STORM SEWER SEDIMENTS.  IN ALTERNATIVE 3B, AFTER THE SOIL AND
STORM SEWER SEDIMENTS ARE TREATED WITH THE CHEMICAL DECHLORINATION PROCESS, THEY WOULD BE DISPOSED ONSITE. 
IN ACCORDANCE WITH SECTION 2.4.C.5 OF THE VIRGINIA SOLID WASTE MANAGEMENT REGULATIONS (VSWMR), VR  672-20-10,
BACKFILLING OF THE TREATED SOIL CAN ONLY TAKE PLACE IF THE SOIL IS TREATED TO BACKGROUND LEVELS.  IF THE
SOILS CANNOT BE TREATED TO BACKGROUND LEVELS, DISPOSAL MUST BE IN EITHER A RCRA SUBTITLE C LANDFILL OR A
SOLID WASTE LANDFILL, DEPENDING ON THE OPERATING GUIDANCE IN EFFECT AT THE TIME OF THE DISPOSAL AND IN
ACCORDANCE WITH PART 8 OF THE VSWMR. THE REMAINDER OF THE REMEDIAL ACTION INCLUDES DECHLORINATION TREATMENT
OF THE SEDIMENTS FROM THE WASTEWATER POND AND THE FORMER EARTHEN SEPARATION POND WITH DISPOSAL IN A RCRA
SUBTITLE C FACILITY, SCARIFICATION AND SOLIDIFICATION TREATMENT OF THE CONCRETE PADS (IF DETERMINED TO BE A
RCRA CHARACTERISTIC WASTE), AND DISPOSAL AS DIRECTED BY THE VDWM, CLEANING AND DEMOLITION OF THE REMAINDER OF
THE CONCRETE PADS AND DISPOSAL OFFSITE IN A SOLID WASTE LANDFILL, AND CLEANING AND SLIPLINING THE STORM
SEWERS.

   ALTERNATIVE 4A - LOW TEMPERATURE THERMAL DESORPTION WITH OFFSITE DISPOSAL

   CAPITAL COST:                $ 20,375,000
   ANNUAL O&M COST:             $ 15,000
   PRESENT WORTH:               $ 20,485,000
   MONTHS TO IMPLEMENT:         36

   ALTERNATIVE 4A CONSISTS OF ONSITE LOW TEMPERATURE THERMAL DESORPTION OF THE CONTAMINATED SOILS AND STORM
SEWER SEDIMENTS TO MEET THE SOIL CLEANUP LEVEL OF 1.46 PPM OF PCP, DECHLORINATION OF THE SEDIMENTS FROM THE
WASTEWATER POND AND THE FORMER EARTHEN SEPARATION POND, OFFSITE DISPOSAL OF ALL OF THE TREATED SOILS AND
SEDIMENTS IN A RCRA SUBTITLE C FACILITY, BACKFILLING OF THE AREA WITH CLEAN SOIL, SCARIFICATION AND
SOLIDIFICATION TREATMENT OF THE CONCRETE PADS (IF DETERMINED TO BE A RCRA CHARACTERISTIC WASTE) WITH DISPOSAL
AS DIRECTED BY THE VDWM, CLEANING AND DEMOLITION OF THE REMAINDER OF THE CONCRETE PADS WITH   DISPOSAL
OFFSITE IN A SOLID WASTE LANDFILL, AND CLEANING AND SLIPLINING OF THE STORM SEWERS.

   THE LOW TEMPERATURE THERMAL DESORPTION UNIT WOULD BE A FULLY MOBILE SYSTEM.  THE CONTAMINATED SOILS AND
SEDIMENTS WOULD BE FED INTO A THERMAL PROCESSOR OR MATERIALS DRYER WHERE THEY WOULD BE HEATED TO 4000 F TO 
8000 F AND MIXED AND AGITATED, ALLOWING MOISTURE AND VOLATILES SUCH AS PCP TO ESCAPE FROM THE SOIL.  THE
PROCESSOR OR DRYER GASES, CONTAINING VOLATILE ORGANIC COMPOUNDS AND DUST, WOULD BE VENTED INTO A CYCLONE OR
BAGHOUSE SYSTEM TO REMOVE THE ENTRAINED PARTICULATE MATERIAL.

   THE AIRSTREAM WOULD THEN BE DIRECTED INTO A CONDENSER TO CONDENSE THE VOLATILE ORGANIC COMPOUNDS FOR
SUBSEQUENT TREATMENT USING EITHER A CARBON ADSORPTION UNIT OR AN AFTERBURNER.  THE SPENT CARBON WOULD BE  
REGENERATED AT AN OFFSITE FACILITY AT WHICH THE ORGANIC CONTAMINANTS WOULD BE DESTROYED BY INCINERATION. 
TREATABILITY TESTS WOULD HAVE TO BE DONE DURING THE DESIGN PHASE TO DETERMINE PROPER OPERATING PARAMETERS. 
LDRS WOULD NOT APPLY TO THE SOILS AND STORM SEWER SEDIMENTS SINCE THESE ARE NOT RESTRICTED WASTES UNDER RCRA.

   THE REMAINDER OF THE REMEDIAL ACTION WOULD BE IDENTICAL TO THAT UNDER ALTERNATIVE 3A, INCLUDING TREATING
THE SEDIMENTS FROM THE WASTEWATER POND AND THE FORMER SEPARATION POND WITH THE DECHLORINATION PROCESS AND
DISPOSING OF THESE IN A RCRA SUBTITLE C FACILITY, SCARIFICATION AND TREATMENT, IF NECESSARY, OF THE CONCRETE
PADS AND DISPOSAL OFFSITE IN A SOLID WASTE LANDFILL, AND CLEANING AND SLIPLINING THE STORM SEWERS.

   ALTERNATIVE 4B - LOW TEMPERATURE THERMAL DESORPTION WITH ONSITE DISPOSAL

   CAPITAL COST:                $8,528,000
   ANNUAL O&M COST:             $ 15,000
   PRESENT WORTH:               $8,648,000
   MONTHS TO IMPLEMENT:         48

   ALTERNATIVE 4B CONSISTS OF THE REMEDIAL ACTION COMPONENTS IDENTICAL TO THOSE OF ALTERNATIVE 4A EXCEPT FOR
THE FINAL DISPOSAL OF THE TREATED SOIL AND STORM SEWER SEDIMENTS.  IN ALTERNATIVE 4B, AFTER THE SOIL AND
STORM SEWER SEDIMENTS ARE TREATED WITH THE LOW TEMPERATURE THERMAL DESORPTION PROCESS, THEY WOULD BE DISPOSED
ONSITE.  THE REMAINDER OF THE REMEDIAL ACTION WOULD BE IDENTICAL TO THAT UNDER ALTERNATIVE 3A,   INCLUDING
DECHLORINATION TREATMENT OF THE SEDIMENTS FROM THE WASTEWATER POND AND THE FORMER SEPARATION POND WITH



DISPOSAL IN A RCRA SUBTITLE C FACILITY, SCARIFICATION AND SOLIDIFICATION TREATMENT OF THE CONCRETE PADS (IF
DETERMINED TO BE A RCRA CHARACTERISTIC WASTE) AND DISPOSAL AS DIRECTED BY THE VDWM, CLEANING AND DEMOLITION
OF THE REMAINDER OF THE CONCRETE PADS AND DISPOSAL OFFSITE IN A SOLID WASTE LANDFILL, AND CLEANING AND
SLIPLINING THE STORM SEWERS.  IN ACCORDANCE WITH SECTION 2.4.C.5 OF THE VSWMR, VR 672-20-10, BACKFILLING OF
THE TREATED SOIL CAN ONLY TAKE PLACE IF THE SOIL IS TREATED TO BACKGROUND LEVELS.  IF THE SOILS CANNOT BE
TREATED TO BACKGROUND LEVELS, DISPOSAL MUST BE IN EITHER A RCRA SUBTITLE C LANDFILL OR A SOLID WASTE
LANDFILL, DEPENDING ON THE OPERATING GUIDANCE IN EFFECT AT THE TIME OF THE DISPOSAL AND IN ACCORDANCE WITH
PART 8 OF THE VSWMR.

   ALTERNATIVE 5 - IN-SITU VITRIFICATION

   CAPITAL COST:                $ 15,834,000
   ANNUAL O&M COST:             $ 14,000
   PRESENT WORTH:               $ 15,945,000
   MONTHS TO IMPLEMENT:         24

   ALTERNATIVE 5 CONSISTS OF IN-SITU VITRIFICATION OF ALL OF THE CONTAMINATED SOILS AND SEDIMENTS,
SCARIFICATION AND SOLIDIFICATION TREATMENT OF THE CONCRETE PADS (IF DETERMINED TO BE A RCRA CHARACTERISTIC
WASTE), AND DISPOSAL AS DIRECTED BY THE VDWM, CLEANING AND DEMOLITION OF THE REMAINDER OF THE CONCRETE PADS
AND DISPOSAL OFFSITE IN A SOLID WASTE LANDFILL, AND CLEANING AND SLIPLINING THE STORM SEWERS.

   THE IN-SITU VITRIFICATION TREATMENT PROCESS USES HIGH VOLTAGE ELECTRICITY TO MELT THE SOILS AT THE SITE TO
FORM AN INERT GLASS PRODUCT.  THE SHALLOW CONTAMINATED SOILS WOULD HAVE TO BE CONSOLIDATED IN THE AREA OF
DEEP CONTAMINATION BECAUSE THIS PROCESS IS NOT RECOMMENDED FOR DEPTHS OF LESS THAN 7 FEET. ADDITIONALLY, A
ONE TO TWO FOOT LAYER OF CLEAN FILL WOULD HAVE TO BE PLACED OVER THE AREA TO BE TREATED TO MINIMIZE
VOLATILIZATION OF THE CONTAMINANTS AT THE SURFACE DURING THE TREATMENT PROCESS.  ONCE THE DESIRED MELT HAD
BEEN ACHIEVED, THE ELECTRICITY WOULD BE TURNED OFF AND CLEAN FILL WOULD BE USED TO FILL THE SUBSIDENCE IN
VOLUME RESULTING FROM THE LOSS OF SOIL VOID VOLUME (APPROXIMATELY 20 PERCENT TO 40 PERCENT).  THE MOLTEN MASS
WOULD COOL IN PLACE, RESULTING IN A CHEMICALLY INERT, STABLE GLASS RESIDUAL PRODUCT. TREATABILITY TESTS WOULD
HAVE TO BE DONE DURING THE DESIGN PHASE TO DETERMINE PROPER OPERATING PARAMETERS.  BECAUSE THE SOILS AND
SEDIMENTS WOULD BE CONSOLIDATED IN THE SAME AREA OF CONTAMINATION AND THE TREATMENT WOULD BE DONE IN-SITU,
PLACEMENT WOULD NOT OCCUR.  THEREFORE, THE LDRS UNDER RCRA ARE NOT AN ARAR.

   #SCAA
   H. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

   ALL OF THE SEVEN REMEDIAL ACTION ALTERNATIVES DESCRIBED ABOVE WERE ASSESSED IN ACCORDANCE WITH THE NINE
EVALUATION CRITERIA AS SET FORTH IN THE NCP AT 40 CFR SECTION 300.430(E)(9).  THESE NINE CRITERIA ARE  
CATEGORIZED BELOW INTO THREE GROUPS: THRESHOLD CRITERIA, PRIMARY BALANCING CRITERIA, AND MODIFYING CRITERIA.

   THRESHOLD CRITERIA

   1. OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT; AND

   2. COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS).

   PRIMARY BALANCING CRITERIA

   3. LONG-TERM EFFECTIVENESS AND PERMANENCE;

   4. REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

   5. SHORT-TERM EFFECTIVENESS;

   6. IMPLEMENTABILITY; AND

   7. COST.

   MODIFYING CRITERIA

   8. STATE ACCEPTANCE; AND

   9. COMMUNITY ACCEPTANCE.

   THESE EVALUATION CRITERIA RELATE DIRECTLY TO REQUIREMENTS IN SECTION 121 OF CERCLA, 42 USC SECTION 9621,



WHICH DETERMINE THE OVERALL FEASIBILITY AND ACCEPTABILITY OF THE REMEDY.

   THRESHOLD CRITERIA MUST BE SATISFIED IN ORDER FOR A REMEDY TO BE ELIGIBLE FOR SELECTION.  PRIMARY
BALANCING CRITERIA ARE USED TO WEIGH MAJOR TRADE-OFFS BETWEEN REMEDIES.  STATE AND COMMUNITY ACCEPTANCE ARE
MODIFYING CRITERIA FORMALLY TAKEN INTO ACCOUNT AFTER PUBLIC COMMENT IS RECEIVED ON THE PROPOSED PLAN.  A
SUMMARY OF THE RELATIVE PERFORMANCE OF THE ALTERNATIVES WITH RESPECT TO EACH OF THE NINE CRITERIA FOLLOWS.
THIS SUMMARY PROVIDES THE BASIS FOR DETERMINING WHICH ALTERNATIVE PROVIDES THE "BEST BALANCE" OF TRADEOFFS
WITH RESPECT TO THE NINE EVALUATION CRITERIA.

   1. OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   A PRIMARY REQUIREMENT OF CERCLA IS THAT THE SELECTED REMEDIAL ACTION BE PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.  A REMEDY IS PROTECTIVE IF IT REDUCES CURRENT AND POTENTIAL RISKS TO ACCEPTABLE LEVELS WITHIN
THE ESTABLISHED RISK RANGE POSED BY EACH EXPOSURE PATHWAY AT THE SITE.

   ALTERNATIVES 3A, 3B, 4A, 4B, AND 5 ARE ALL EQUALLY PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.  THESE
ALTERNATIVES ACHIEVE THIS PROTECTION BY ELIMINATING THE CONTAMINATION ONSITE THROUGH TREATMENT OF THE SOILS,
SEDIMENTS, AND EXISTING GROUND WATER.  ALTERNATIVE 2 PROVIDES ADEQUATE PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT BY CONTROLLING THE RISKS POSED BY THE EXPOSURE PATHWAYS THROUGH CAPPING THE SOILS AND SEDIMENTS
AND BY TREATING THE GROUND WATER.  ADDITIONALLY, IN ALTERNATIVES 2 THROUGH 5, LONG-TERM GROUND WATER
MONITORING AND INSTITUTIONAL CONTROLS ARE COUPLED TO ENSURE THAT THE ALTERNATIVES REMAIN PROTECTIVE BY
MONITORING GROUND WATER CONTAMINANT CONCENTRATIONS AT THE BOUNDARY OF THE PLUME, IMPLEMENTING DEED
RESTRICTIONS TO PREVENT UTILIZATION OF EITHER THE COLUMBIA AQUIFER OR THE YORKTOWN AQUIFER AS A SOURCE OF
GROUND WATER, AND RESTRICTING THE EXTRACTION OF OFFSITE GROUND WATER TO PREVENT FURTHER MIGRATION OF THE PCP. 
IF GROUND WATER SAMPLING RESULTS WERE TO INDICATE CONCENTRATIONS OF PCP GREATER THAN 1 PICOGRAM/L AT THE
BOUNDARY OF THE PLUME, VERIFICATION SAMPLING WOULD BE CONDUCTED, AND  PERHAPS ACTIVE GROUND WATER RESTORATION
MAY BE IMPLEMENTED.

   ALTERNATIVE 1 ACCOMPLISHES NONE OF THE ABOVE.  BECAUSE CONTAMINANT LEVELS ALREADY EXCEED HEALTH-BASED
LEVELS, ALTERNATIVE 1 WOULD NOT BE PROTECTIVE OF HUMAN HEALTH OR THE ENVIRONMENT.  SINCE PROTECTION OF  
HUMAN HEALTH AND THE ENVIRONMENT IS A THRESHOLD CRITERIA FOR ANY SUPERFUND ACTION, THIS ALTERNATIVE CANNOT BE
SELECTED AND THUS WILL NOT BE EVALUATED ANY FURTHER WITH REGARD TO THE NINE CRITERIA.

   2. COMPLIANCE WITH ARARS

   THIS CRITERION ADDRESSES WHETHER A REMEDY WILL MEET ALL OF THE APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) OF OTHER ENVIRONMENTAL STATUTES AND/OR PROVIDE GROUNDS FOR INVOKING A WAIVER UNDER THE
NCP AT 40 CFR 300.430(F)(1)(II)(C).

   ALTERNATIVES 3A, 4A, AND 5 WOULD MEET ALL OF THE RESPECTIVE ARARS OF FEDERAL AND VIRGINIA LAW (SEE TABLE
4).  THE TREATED SOIL AND STORM SEWER SEDIMENTS IN ALTERNATIVES 3A AND 4A MUST MEET THE TREATMENT   STANDARDS
OF CFR PART 268 PRIOR TO LAND DISPOSAL IN A RCRA PERMITTED FACILITY.  THE LEVEL OF TREATMENT WILL DETERMINE
WHETHER DISPOSAL MUST BE IN A SUBTITLE C FACILITY OR IN A SOLID WASTE FACILITY, AS DETERMINED BY THE VDWM. 
ALTHOUGH PUBLISHED DATA INDICATE THAT THE TREATMENT PROCESSES FOR DIOXIN WILL MEET THE VSWMR REQUIREMENTS,
TREATABILITY STUDIES WILL BE PERFORMED DURING THE DESIGN PHASE TO DETERMINE THE RESIDUAL CONTAMINANT LEVELS
FOR THE SITE-SPECIFIC SOILS AND SEDIMENTS. THE TREATMENT OF THE GROUND WATER FROM THE DEWATERING OF THE
EXCAVATED SOILS AND THE CONDENSATION FROM THE LOW TEMPERATURE THERMAL DESORPTION PROCESS (IF USING CARBON
ADSORPTION) WOULD BE TREATED TO MEET THE SUBSTANTIVE REQUIREMENTS OF A VPDES PERMIT TO BE ESTABLISHED BY THE
VIRGINIA STATE WATER CONTROL BOARD.

   BECAUSE THE TREATMENT PROCESS FOR ALTERNATIVE 5 IS IN-SITU AND DOES NOT REQUIRE ANY DISPOSAL OF SOIL OR
SEDIMENTS BUT ONLY CONSOLIDATION WITHIN THE SAME AREA OF CONTAMINATION, THE VSWMR REQUIREMENTS INDICATED
ABOVE ARE NOT AN ARAR.  HOWEVER, TREATABILITY TESTS WILL ALSO HAVE TO BE PERFORMED FOR ALTERNATIVE 5 DURING
THE DESIGN PHASE TO DETERMINE THAT THE IN-SITU VITRIFICATION TREATMENT PROCESS WILL SUCCESSFULLY DESTROY THE
ORGANIC CONTAMINANTS AND BIND THE INORGANIC CONTAMINANTS TO MEET THE TCLP REQUIREMENTS.

   ALTERNATIVES 3B AND 4B WOULD REQUIRE TREATMENT TO BACKGROUND CONDITIONS IN ACCORDANCE WITH THE VHWMR AND
THE VSWMR TO ALLOW BACKFILLING OF THE TREATED SOIL AND STORM SEWER SEDIMENTS ONSITE.

   FOR ALTERNATIVES 3A, 3B, 4A, 4B, AND 5, THE CONCRETE PADS MUST BE TESTED BY THE TCLP TO DETERMINE IF THE
PADS ARE A CHARACTERISTIC WASTE AND IF SCARIFICATION AND TREATMENT ARE REQUIRED.  IF THE PADS ARE DETERMINED
TO BE A RCRA HAZARDOUS CHARACTERISTIC WASTE, THEY MUST BE SCARIFIED TO REMOVE THE TOP ONE INCH AND THE
REMOVED MATERIAL SOLIDIFIED.  IF THE SOLIDIFIED MATERIAL PASSES TCLP, THE WASTE WILL BE CONSIDERED A SPECIAL
WASTE UNDER VSWMR PART 8 AND DISPOSAL WILL THEN BE AS DIRECTED BY THE VDWM.  THE REMAINING CONCRETE DEBRIS
WOULD THEN BE CLEANED OF ANY RESIDUAL SOIL AND DISPOSED OFFSITE IN A SOLID WASTE LANDFILL.



   SINCE ALTERNATIVE 2 INCLUDES CAPPING THE SOILS, THE ONLY VHWMR REQUIREMENT THAT WOULD BE AN ARAR IS
SECTION 10.5.H.  THE DISCHARGE OF TREATED GROUND WATER WOULD HAVE TO COMPLY WITH THE SUBSTANTIVE REQUIREMENTS
OF A VPDES PERMIT TO BE ESTABLISHED BY THE VIRGINIA STATE WATER CONTROL BOARD IN ACCORDANCE WITH VR
680-14-01.

   ALTERNATIVES 2 THROUGH 5 MUST COMPLY WITH THE REQUIREMENTS OF THE NATIONAL HISTORIC PRESERVATION ACT, 16
USC SECTION 470 ET SEQ., WHICH HAS BEEN DETERMINED TO BE AN ARAR FOR THIS SITE.  DUE TO THE ARCHAEOLOGICAL
POTENTIAL OF THE SITE, AS WELL AS THE PROJECT IMPACTS, A PHASE 1 ARCHAEOLOGICAL FIELD SURVEY WOULD BE
NECESSARY DURING THE DESIGN PHASE.  THE PURPOSE OF THE SURVEY IS TO LOCATE ALL ARCHAEOLOGICAL RESOURCES WHICH
MAY BE IMPACTED BY THE REMEDIAL ACTION.

   ALTERNATIVES 2 THROUGH 5 MUST ALSO COMPLY WITH THE REQUIREMENTS OF THE ENDANGERED SPECIES ACT BECAUSE OF
THE POSSIBLE EXISTENCE OF THE DISMAL SWAMP SOUTHEASTERN SHREW ON THE SITE.  A BIOLOGICAL ASSESSMENT WOULD BE
REQUIRED TO DETERMINE IF THE SHREW OR THE SHREW'S HABITAT IS PRESENT ON OR IN CLOSE PROXIMITY TO THE SITE. 
IF SO, APPROPRIATE MITIGATING MEASURES WOULD BE DETERMINED AND REQUIRED SUCH THAT THE SHREW AND/OR ITS
CRITICAL HABITAT WOULD NOT BE AFFECTED BY THE REMEDIAL ACTIVITIES.

   3.LONG-TERM EFFECTIVENESS AND PERMANENCE

   THIS EVALUATION CRITERION ADDRESSES THE LONG-TERM PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT ONCE
REMEDIAL ACTION CLEANUP GOALS HAVE BEEN ACHIEVED, AND FOCUSES ON RESIDUAL RISKS THAT WILL REMAIN AFTER  
COMPLETION OF THE REMEDIAL ACTION.

   ALTERNATIVE 4A, THE SELECTED ALTERNATIVE, AND ALTERNATIVE 3A PROVIDE THE GREATEST DEGREE OF LONG-TERM
EFFECTIVENESS AND PERMANENCE BECAUSE THEY PROVIDE FOR TREATMENT AND OFFSITE DISPOSAL OF ALL OF THE SOIL AND
SEDIMENTS.

   ALTERNATIVES 3B AND 4B DIFFER ONLY IN THE FINAL DISPOSAL OF THE SOIL AND STORM SEWER SEDIMENTS.  IN
ALTERNATIVES 3B AND 4B, THE TREATED SOIL AND STORM SEWER SEDIMENTS WOULD BE DISPOSED ONSITE IF THEY CAN BE
TREATED TO BACKGROUND LEVELS.  BECAUSE THE SEDIMENTS FROM THE WASTEWATER POND AND THE FORMER EARTHEN
SEPARATION POND ARE K001 LISTED HAZARDOUS WASTES, THEY MUST BE DISPOSED IN A RCRA SUBTITLE C FACILITY.

   FOR ALTERNATIVES 3A, 3B, 4A, AND 4B, FURTHER DEGRADATION OF THE YORKTOWN AQUIFER IS CURTAILED BY PLUGGING
THE PREEXISTING WELLS AND BY SUBSTANTIAL REMOVAL AND TREATMENT OF THE CONTAMINATED GROUND WATER IN THE
COLUMBIA AQUIFER DURING THE DEWATERING PROCESS REQUIRED FOR THE EXCAVATION OF THE SOILS.  HOWEVER, LEVELS OF
PCP WHICH DO NOT POSE A DIRECT CONTACT RISK (I.E. GREATER THAN 1.46 PPM) WOULD REMAIN IN THE   SOIL.  THESE
LEVELS MAY RESULT IN PCP CONCENTRATIONS ABOVE 1 PPB PARTITIONING INTO THE COLUMBIA AQUIFER.  THEREFORE,
MONITORING OF THE COLUMBIA AND YORKTOWN AQUIFERS WOULD BE REQUIRED TO ASSURE THAT THE REMEDIAL CLEANUP GOAL
OF 1 PPB IS NOT EXCEEDED AT THE BOUNDARY OF THE PLUME.

   FOR ALTERNATIVE 5, TREATABILITY TESTING WOULD BE REQUIRED TO ASSESS THE EFFECTIVENESS OF THE IN-SITU
VITRIFICATION.  ALTHOUGH THE IN-SITU VITRIFICATION HAS THE POTENTIAL TO ELIMINATE THE EXPOSURE RISKS  
ASSOCIATED WITH THE CONTAMINATED SOILS AND SEDIMENTS, TREATABILITY TESTS WOULD BE REQUIRED TO ASSESS THE
MAGNITUDE OF RESIDUAL RISKS.  THE CONTAMINATED GROUND WATER IN THE COLUMBIA AQUIFER WOULD BE REMOVED
(EVAPORATED) DURING TREATMENT.  HOWEVER, ANY PCP REMAINING IN THE UNTREATED SOILS MAY CAUSE PCP
CONCENTRATIONS GREATER THAN 1 PPB PARTITIONING INTO THE COLUMBIA.  AS SUCH, GROUND WATER MONITORING WOULD  
BE REQUIRED TO ASSURE THAT THE REMEDIAL CLEANUP GOALS ARE NOT EXCEEDED.

   FOR ALTERNATIVE 2, THE RISKS POSED BY SOIL CONTAMINANTS THROUGH THE POTENTIAL EXPOSURE PATHWAYS WOULD BE
ELIMINATED ONLY AS LONG AS THE CAP WAS PROPERLY MAINTAINED.  ALTERNATIVE 2 THEREFORE OFFERS THE LEAST  
LONG-TERM PROTECTIVENESS.  BECAUSE THE SOURCE IS ONLY CONTAINED, LONG-TERM THREATS REMAIN SHOULD THE REMEDY
FAIL.  GROUND WATER WITHIN THE BOUNDARIES OF THE SITE WOULD HAVE CONCENTRATIONS OF PCP GREATER THAN  THE
PROPOSED MCL OF 1 PPB.  HOWEVER, THIS WOULD POSE LITTLE RISK TO HUMAN HEALTH.  THE GROUND WATER WITHIN THE
SITE COULD NOT BE USED FOR DOMESTIC PURPOSES SINCE INSTITUTIONAL CONTROLS WOULD BE IMPLEMENTED AS   PART OF
THE REMEDY TO RESTRICT THE USE OF GROUND WATER ONSITE AND TO PRECLUDE DEVELOPMENT OF THE SITE IN ORDER TO
PROTECT THE INTEGRITY OF THE CAP.  THE 1 PPB PROPOSED MCL FOR PCP WOULD BE ATTAINED AT THE  BOUNDARY OF THE
PLUME BY EXTRACTION OF THE CONTAMINATED GROUND WATER FROM THE COLUMBIA AQUIFER VIA SUBSURFACE DRAINS, AND
THROUGH DISPERSION BY NATURAL FLOW CONDITIONS IN THE YORKTOWN AQUIFER.

   4.REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

   THIS EVALUATION CRITERION ADDRESSES THE DEGREE TO WHICH A TECHNOLOGY OR REMEDIAL ALTERNATIVE REDUCES THE
TOXICITY, MOBILITY, OR VOLUME OF A HAZARDOUS SUBSTANCE.  ALTHOUGH SECTION 121 (B) OF CERCLA, 42 USC SECTION
9621(B), ESTABLISHES A PREFERENCE FOR REMEDIAL ACTIONS THAT PERMANENTLY AND SIGNIFICANTLY REDUCE THE
TOXICITY, MOBILITY, OR VOLUME OF HAZARDOUS SUBSTANCES, EPA EXPECTS TO USE A COMBINATION OF TREATMENT AND



ENGINEERING CONTROLS TO ACHIEVE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, AS SET FORTH IN THE NCP AT 40
CFR SECTION 300.430(A)(III). EPA'S EXPECTATIONS ARE THAT TREATMENT SHOULD BE UTILIZED WHENEVER   PRINCIPAL
THREATS OCCUR AND THAT CONTAINMENT WILL BE CONSIDERED FOR WASTES THAT POSE A RELATIVELY LOW LONG-TERM THREAT
OR WHERE TREATMENT IS IMPRACTICABLE.

   BASED ON PUBLISHED DATA, IT IS ANTICIPATED THAT ALTERNATIVES 3A, 3B, 4A, 4B, AND 5 WOULD ALL REDUCE THE
TOXICITY OF THE SITE CONTAMINANTS BY REMOVING AND/OR DESTROYING THE ORGANIC CONTAMINANTS.  HOWEVER, FOR ALL
OF THESE ALTERNATIVES, THE ACTUAL EFFECTIVENESS OF THE DIFFERENT TECHNOLOGIES WOULD HAVE TO BE CONFIRMED BY
TREATABILITY TESTING PERFORMED DURING THE DESIGN PHASE.

   THE IN-SITU VITRIFICATION UNDER ALTERNATIVE 5 WOULD DESTROY THE ORGANIC CONTAMINANTS AND IMMOBILIZE THE
INORGANIC CONTAMINANTS IN THE SOIL AND SEDIMENTS.  THE PCP IN THE CONTAMINATED GROUND WATER WITHIN THE
COLUMBIA WOULD BE SUBSTANTIALLY REMOVED BY EVAPORATION DURING THE TREATMENT PROCESS.  THE PCP WOULD BE
CAPTURED DURING THIS PROCESS AND DESTROYED IN A SEPARATE PROCESS.

   IN ALTERNATIVES 4A AND 4B, CHEMICAL DECHLORINATION TREATMENT WOULD REDUCE THE TOXICITY OF THE K001
SEDIMENTS BY PERMANENTLY DESTROYING THE PCP AND DIOXIN CONTAMINANTS.  THE PCP CONTAMINATION IN THE SOIL AND
STORM SEWER SEDIMENTS WOULD BE TRANSFERRED FROM THE SOIL PHASE TO THE AIR PHASE USING THE LOW TEMPERATURE
THERMAL DESORPTION PROCESS.  THE ORGANIC-LADEN AIR WOULD BE TREATED BY EITHER CATALYTIC OR THERMAL OXIDATION
OR CARBON ADSORPTION.  OXIDATION WOULD RESULT IN IMMEDIATE CONTAMINANT DESTRUCTION, WHILE CARBON ADSORPTION
WOULD LEAD TO DESTRUCTION WHEN THE CARBON IS REGENERATED.  THE OPTIMUM OPERATING   TEMPERATURE FOR THE
REMOVAL OF PCP MAY CAUSE THE ARSENIC PRESENT IN THE SOIL TO VOLATILIZE.  IF SO, THE SOILS WOULD FIRST BE
TREATED WITH LIME TO CONVERT THE ARSENIC TO A LESS VOLATILE FORM OF ARSENIC, THUS REDUCING THE MOBILITY OF
THE ARSENIC.  DURING THE DEWATERING OF THE SOILS, THE PCP CONTAMINATION IN THE GROUND WATER IN THE COLUMBIA
AQUIFER WOULD BE REDUCED USING CARBON ADSORPTION.  THE PCP WOULD THEN BE DESTROYED WHEN THE CARBON IS
REGENERATED.  REMOVING AND PLUGGING THE PREEXISTING WELLS WILL REDUCE THE MOBILITY OF THE PCP REMAINING IN
THE SOIL FROM REACHING THE YORKTOWN AQUIFER.

   IN ALTERNATIVES 3A AND 3B, CHEMICAL DECHLORINATION TREATMENT WOULD REDUCE THE TOXICITY OF THE CONTAMINATED
SOIL AND SEDIMENTS BY PERMANENTLY DESTROYING THE PCP AND DIOXIN CONTAMINANTS.  DURING THE   DEWATERING OF THE
SOILS, THE PCP CONTAMINATION IN THE GROUND WATER IN THE COLUMBIA AQUIFER WOULD BE REDUCED USING CARBON
ADSORPTION.  THE PCP WOULD THEN BE DESTROYED WHEN THE CARBON IS REGENERATED.  REMOVING AND PLUGGING THE
PREEXISTING WELLS WILL REDUCE THE MOBILITY OF THE PCP REMAINING IN THE SOIL FROM REACHING THE YORKTOWN
AQUIFER.

   ALTERNATIVE 2 WOULD NOT REDUCE THE TOXICITY, MOBILITY OR VOLUME OF THE CONTAMINATED SOILS OR SEDIMENTS
SINCE ONLY GROUND WATER WOULD BE TREATED.  THE PCP CONTAMINATION IN THE GROUND WATER IN THE COLUMBIA  AQUIFER
WOULD BE REDUCED USING CARBON ADSORPTION.  THE PCP WOULD THEN BE DESTROYED WHEN THE CARBON IS REGENERATED. 
REMOVING AND PLUGGING THE PREEXISTING WELLS WILL REDUCE THE MOBILITY OF THE PCP REMAINING IN THE SOIL FROM
REACHING THE YORKTOWN AQUIFER.

   5. SHORT-TERM EFFECTIVENESS

   THIS EVALUATION CRITERION ADDRESSES THE PERIOD OF TIME NEEDED TO ACHIEVE PROTECTION OF HUMAN HEALTH AND
THE ENVIRONMENT, AND ANY ADVERSE IMPACTS THAT MAY BE POSED DURING THE CONSTRUCTION AND IMPLEMENTATION PERIOD
OF A REMEDY, UNTIL CLEANUP GOALS ARE ACHIEVED.  THE TIME FOR COMPLETION OF THE REMEDIAL ACTIONS FOR EACH OF
THE ALTERNATIVES LISTED BELOW DOES NOT INCLUDE THE TIME FOR LONG-TERM GROUND WATER MONITORING, WHICH WILL BE
REQUIRED FOR ALL OF THE REMAINING ALTERNATIVES.  ALL OF THE TIMEFRAMES LISTED BELOW ARE ESTIMATES.

   REMEDIAL ACTION WOULD BE IMPLEMENTED IN THE SHORTEST AMOUNT OF TIME UNDER ALTERNATIVE 2, APPROXIMATELY ONE
YEAR, AND WOULD PRESENT THE FEWEST SHORT-TERM EFFECTS.  DURING THE CAPPING AND EXCAVATION OF THE   DRAINAGE
TRENCHES THERE WOULD BE A TEMPORARY INCREASE IN DUST PRODUCTION, NOISE DISTURBANCE, AND TRUCK TRAFFIC AT THE
SITE.  HOWEVER, AS THE ALTERNATIVE WITH THE LEAST AMOUNT OF EXCAVATION, THE SOILS WOULD   REMAIN RELATIVELY
UNDISTURBED.  GRADING OF THE SITE WOULD RESULT IN MINIMAL SOIL DISTURBANCE.

   IT IS ESTIMATED THAT ALTERNATIVE 5 WOULD TAKE APPROXIMATELY 2 YEARS TO IMPLEMENT.  EXCAVATION OF SOILS
WOULD BE MORE EXTENSIVE THAN THAT UNDER ALTERNATIVE 2 BECAUSE OF THE NEED TO CONSOLIDATE THE SHALLOW SOILS TO
A DEPTH OF AT LEAST 7 FEET.  IT IS ESTIMATED THIS WOULD ENTAIL THE EXCAVATION AND HANDLING OF APPROXIMATELY
7,200 CUBIC YARDS OF CONTAMINATED SOIL.  IN ADDITION, THE CONCRETE PADS AND SOME BUILDING   STRUCTURES WOULD
REQUIRE REMOVAL.  THE STRUCTURES WOULD HAVE TO BE REMOVED BECAUSE THE IN-SITU VITRIFICATION WILL CAUSE A 20
PERCENT TO 40 PERCENT SUBSIDENCE IN SOIL VOLUME, RESULTING FROM THE LOSS OF SOIL VOID VOLUME.

   ALTERNATIVE 4A IS EXPECTED TO TAKE APPROXIMATELY 3 YEARS TO IMPLEMENT. IN ADDITION TO THE REMOVAL OF THE
CONCRETE PADS, THE AMOUNT OF SOIL AND SEDIMENT EXCAVATION REQUIRED WOULD BE MUCH MORE EXTENSIVE THAN  
ALTERNATIVES 2 AND 5.  AS SUCH, THE AMOUNTS OF DUST PRODUCTION, NOISE DISTURBANCE, AND TRUCK TRAFFIC WOULD



ALSO BE SIGNIFICANTLY INCREASED. HOWEVER, DUST-SUPPRESSION TECHNIQUES COULD SUBSTANTIALLY CONTROL ANY   DUST
THAT WOULD BE GENERATED TO PROTECT THE WORKERS AT THE SITE AND THE RESIDENTS IN THE AREA OF THE SITE.

   ALTHOUGH ALTERNATIVE 4B IS EXPECTED TO TAKE APPROXIMATELY 4 YEARS TO IMPLEMENT, IT WOULD ENTAIL LESS TRUCK
TRAFFIC THAN ALTERNATIVE 4A BECAUSE THERE WOULD NOT BE THE OFFSITE DISPOSAL OF THE TREATED SOIL AND   STORM
SEWER SEDIMENTS, WHICH MAKE UP THE BULK OF THE MATERIAL TO BE DISPOSED OFFSITE.

   ALTERNATIVE 3A IS EXPECTED TO TAKE APPROXIMATELY 3 YEARS TO IMPLEMENT. THE SHORT-TERM EFFECTS ASSOCIATED
WITH THIS ALTERNATIVE WOULD BE SIMILAR TO THOSE INDICATED FOR ALTERNATIVE 4A: SIGNIFICANTLY INCREASED DUST
PRODUCTION, NOISE DISTURBANCE, AND TRUCK TRAFFIC.  AS WITH ALTERNATIVE 4A, DUST-SUPPRESSION TECHNIQUES COULD
SUBSTANTIALLY CONTROL ANY DUST THAT WOULD BE GENERATED TO PROTECT THE WORKERS AT THE SITE AND THE RESIDENTS
IN THE AREA OF THE SITE.

   ALTERNATIVE 3B IS EXPECTED TO TAKE APPROXIMATELY 4 YEARS TO IMPLEMENT. AS THE CASE WITH ALTERNATIVE 4B,
THE TRUCK TRAFFIC WOULD BE LESS THAN THAT ASSOCIATED WITH ALTERNATIVES 3A AND 4A BECAUSE THERE WILL BE LESS
MATERIAL TO BE DISPOSED OFFSITE.

   6. IMPLEMENTABILITY

   THIS EVALUATION CRITERION ADDRESSES THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF EACH REMEDY, INCLUDING
THE AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO IMPLEMENT THE CHOSEN REMEDY.

   ALTERNATIVES 2, 3A, AND 4A COULD BE EASILY IMPLEMENTED.  OPERATION OF EITHER THE CHEMICAL DECHLORINATION
SYSTEM UNDER ALTERNATIVE 3A OR THE LOW TEMPERATURE THERMAL DESORPTION AND CHEMICAL DECHLORINATION SYSTEMS
UNDER ALTERNATIVE 4A WOULD BE FAIRLY STRAIGHTFORWARD ONCE TREATABILITY TESTS ARE COMPLETED AND THE SYSTEMS'
OPERATING PARAMETERS ARE ESTABLISHED.  THE HANDLING, TREATMENT, AND DISPOSAL OF THE 25,000 TONS OF
CONTAMINATED SOILS AND SEDIMENTS WOULD REQUIRE A DESIGN PLAN SEQUENCING REMEDIAL ACTIVITIES TO FACILITATE AN
EFFICIENT REMOVAL.  IN ADDITION, VARYING VOLUMES OR CONCENTRATIONS OF SOILS OR SEDIMENTS COULD BE EASILY
HANDLED AND GROUND WATER TREATMENT COULD BE EASILY IMPLEMENTED, IF REQUIRED.

   THE CAP AND GROUND WATER EXTRACTION AND TREATMENT SYSTEMS UNDER ALTERNATIVE 2 ARE BOTH SIMPLE TO CONSTRUCT
AND OPERATE.  ALTHOUGH THE CAP COULD BE EASILY EXTENDED OR REPAIRED, IF NEEDED, IT WOULD PRECLUDE DIRECT SOIL
TREATMENT UNLESS IT WERE REMOVED.

   ALTERNATIVE 5 WOULD REQUIRE SPECIAL EQUIPMENT AND TRAINED PERSONNEL. ALTHOUGH THE IN-SITU VITRIFICATION
COULD ACCOMMODATE VARYING VOLUMES OF CONTAMINATION, IT MAY BE DIFFICULT TO IMPLEMENT FUTURE REMEDIAL ACTIONS
IF THE VITRIFIED MATERIAL WAS NOT PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

   OPERATION OF ALTERNATIVES 3B AND 4B WOULD BE THE SAME AS THAT FOR ALTERNATIVES 3A AND 4A.  HOWEVER, SINCE
THE TREATMENT SYSTEMS ARE NOT CURRENTLY EXPECTED TO REDUCE THE CONTAMINANTS TO BACKGROUND LEVELS AS  
REQUIRED BY THE ONSITE DISPOSAL PROVISIONS OF PART 8 OF THE VSWMR, THESE TWO ALTERNATIVES ARE NOT CONSIDERED
IMPLEMENTABLE.

   7.COST

   SECTION 121 OF CERCLA, 42 USC SECTION 9621, REQUIRES SELECTION OF A COST-EFFECTIVE REMEDY THAT PROTECTS
HUMAN HEALTH AND THE ENVIRONMENT AND MEETS THE OTHER REQUIREMENTS OF THE STATUTE.  THE ALTERNATIVES ARE  
COMPARED WITH RESPECT TO PRESENT WORTH COST, WHICH INCLUDES ALL CAPITAL COSTS AND THE OPERATION AND
MAINTENANCE COST INCURRED OVER THE LIFE OF THE PROJECT.  CAPITAL COSTS INCLUDE THOSE EXPENDITURES NECESSARY
TO IMPLEMENT A REMEDIAL ACTION, INCLUDING  CONSTRUCTION COSTS.  ALL OF THE COSTS INDICATED BELOW ARE
ESTIMATES.

   ALTERNATIVE 2 HAS THE LOWEST PRESENT WORTH COST, $3,459,000.  OF THE ALTERNATIVES THAT INCLUDE TREATMENT
OF THE CONTAMINATED SOIL AND SEDIMENTS, ALTERNATIVE 4B HAS THE LOWEST PRESENT WORTH COST, $8,648,000.
ALTERNATIVES 3B AND 5 HAVE THE NEXT LOWEST PRESENT WORTH COSTS AT $14,097,000 AND $15,945,000, RESPECTIVELY. 
OF THE ALTERNATIVES THAT INCLUDE OFFSITE DISPOSAL OF THE TREATED SOIL AND SEDIMENTS, THE SELECTED
ALTERNATIVE, ALTERNATIVE 4A, HAS THE LOWEST PRESENT WORTH COST, $20,485,000.  ALTERNATIVE 3A HAS THE HIGHEST
PRESENT WORTH COST OF ALL OF THE ALTERNATIVES, $25,934,000.  THE PRESENT WORTH COSTS FOR   ALTERNATIVES 3A
AND 4A INCLUDE THE COST OF OFFSITE DISPOSAL IN A RCRA SUBTITLE C FACILITY.  IF IT IS LATER DETERMINED THAT
DISPOSAL MAY TAKE PLACE IN A SOLID WASTE FACILITY, THE PRESENT WORTH COSTS FOR THESE TWO   ALTERNATIVES WILL
BE REDUCED ACCORDINGLY.  IT IS ESTIMATED AT THIS TIME THAT THE COST REDUCTION WOULD BE APPROXIMATELY
$6,250,000.  A BREAKDOWN OF THE COST OF ALTERNATIVE 4A IS PROVIDED IN TABLE 5.

   8. STATE ACCEPTANCE



   THE COMMONWEALTH OF VIRGINIA HAS CONCURRED WITH THE REMEDY SELECTED IN THIS RECORD OF DECISION.

   9. COMMUNITY ACCEPTANCE

   ON JUNE 4, 1991, A PUBLIC MEETING WAS HELD AT THE OAKLAND ELEMENTARY SCHOOL IN SUFFOLK, VIRGINIA TO
DISCUSS EPA'S PREFERRED ALTERNATIVE AS DESCRIBED IN THE PROPOSED PLAN.  A PUBLIC COMMENT PERIOD FOR THE  
PROPOSED PLAN WAS HELD FROM MAY 23, 1991, THROUGH JULY 22, 1991.  THE COMMENT PERIOD WAS EXTENDED AS
REQUESTED BY THE SAUNDERS SUPPLY COMPANY. COMMENTS RECEIVED DURING THE PUBLIC MEETING AND THE PUBLIC COMMENT
PERIOD ARE DISCUSSED IN THE RESPONSIVENESS SUMMARY ATTACHED TO THIS ROD.

   #SR
   I. THE SELECTED REMEDY

   EPA HAS SELECTED ALTERNATIVE 4A TO REMEDIATE THE CONTAMINATION AT THE SITE.  BASED ON THE RI/FS FINDINGS
AND THE NINE CRITERIA LISTED IN SECTION H OF THIS DECISION SUMMARY, ALTERNATIVE 4A REPRESENTS THE BEST
BALANCE AMONG THE EVALUATION CRITERIA.

   PERFORMANCE STANDARDS

   THE SELECTED REMEDY ADDRESSES ALL OF THE CONTAMINATED MEDIA AT THE SITE AND CONSISTS PRIMARILY OF THE
FOLLOWING: EXCAVATION, DECHLORINATION TREATMENT, AND OFFSITE DISPOSAL OF THE K001 SEDIMENTS; EXCAVATION, LOW
TEMPERATURE THERMAL DESORPTION, AND OFFSITE DISPOSAL OF THE CONTAMINATED SOIL AND STORM SEWER SEDIMENTS;
SCARIFICATION AND SOLIDIFICATION TREATMENT OF THE TOP ONE INCH OF THE CONCRETE PADS (IF DETERMINED TO BE A
RCRA CHARACTERISTIC WASTE) AND OFFSITE DISPOSAL OF THE TREATED MATERIAL AS DIRECTED BY THE VDWM; CLEANING AND
OFFSITE DISPOSAL OF THE REMAINDER OF THE CONCRETE PADS; CLEANING AND SLIPLINING OF THE STORM SEWER;
IMPLEMENTATION OF INSTITUTIONAL CONTROLS; AND GROUND WATER MONITORING.  BY INSTITUTING ALL OF THESE
COMPONENTS, THE SITE RISKS WOULD BE REDUCED TO WITHIN THE EPA ACCEPTABLE RISK RANGE.  THE MAJOR COMPONENTS OF
THIS ALTERNATIVE INCLUDE THE FOLLOWING:

   TO REDUCE THE RISK TO HUMAN HEALTH AND THE ENVIRONMENT VIA THE EXPOSURE PATHWAYS ATTRIBUTED TO THE K001
SEDIMENTS, APPROXIMATELY 700 TONS OF SEDIMENTS FROM THE WASTEWATER POND AND THE FORMER EARTHEN SEPARATION  
POND WILL BE EXCAVATED AND TREATED BY THE DECHLORINATION PROCESS.  SINCE THE SEDIMENTS CONTAIN RCRA K001
LISTED HAZARDOUS WASTE, THE SEDIMENTS MUST BE DISPOSED OFFSITE IN A RCRA SUBTITLE C FACILITY.  THE EXCAVATED
AREAS WILL BE FILLED WITH CLEAN SOIL AND CONTOURED TO PROMOTE RUN-OFF.

   TO REDUCE THE RISK TO HUMAN HEALTH AND THE ENVIRONMENT VIA THE EXPOSURE PATHWAYS ATTRIBUTED TO THE
CONTAMINATED SOIL AND STORM SEWER SEDIMENTS, APPROXIMATELY 24,300 TONS OF SURFACE AND SUBSURFACE SOILS
EXCEEDING THE SOIL CLEANUP LEVEL OF 1.46 MG/KG OF PCP (CORRESPONDING TO A 10-6 RISK LEVEL) AND THE SEDIMENTS
FROM THE STORM SEWER ALONG GODWIN BOULEVARD WILL BE EXCAVATED, TREATED BY THE LOW TEMPERATURE THERMAL
DESORPTION PROCESS, AND DISPOSED OFFSITE IN ACCORDANCE WITH THE OPERATING GUIDANCE IN EFFECT AT THE TIME OF
DISPOSAL.

   TO REDUCE THE RISK TO HUMAN HEALTH AND THE ENVIRONMENT VIA THE EXPOSURE PATHWAYS ATTRIBUTED TO THE WATER
IN THE WASTEWATER POND, THE POND WILL BE DRAINED AND THE WATER TREATED PRIOR TO DISCHARGE.  IT WILL BE
DETERMINED DURING THE DESIGN PHASE WHETHER TO TREAT THE WATER ONSITE AND DISCHARGE TO CHUCKATUCK CREEK OR TO
TREAT AND DISCHARGE OFFSITE.  IF TREATING ONSITE, THE DISCHARGE TO CHUCKATUCK CREEK WILL MEET VPDES   PERMIT
LIMITS.  IF TREATING AND DISCHARGING OFFSITE, THE TREATMENT WILL MEET THE LEVELS AS SET BY THE RECEIVING
FACILITY.

   TO REDUCE THE RISK TO HUMAN HEALTH AND THE ENVIRONMENT ATTRIBUTED TO THE CONCRETE PADS, THE CONCRETE PADS
WILL BE TESTED TO DETERMINE IF THEY ARE A RCRA CHARACTERISTIC HAZARDOUS WASTE, ESPECIALLY FOR ARSENIC AND
CHROMIUM, USING THE TCLP.  IF THE PADS ARE DETERMINED TO BE A RCRA CHARACTERISTIC WASTE, APPROXIMATELY THE
TOP ONE INCH OF THE PADS WILL BE SCARIFIED, SOLIDIFIED, AND DISPOSED OFFSITE IN A LANDFILL AS DIRECTED BY
PART 8 OF THE VSWMR.  DURING THE SCARIFICATION PROCESS, THE FOLLOWING DUST CONTROL TECHNIQUES WILL BE
IMPLEMENTED TO CONTROL THE POSSIBLE RELEASE OF CONTAMINATED MATERIAL: PRE-WETTING THE CONCRETE, EQUIPPING  
THE SCABBLER WITH A SPRAYER, AND USING A VACUUM ATTACHMENT FOR DUST COLLECTION.  THE REMAINDER OF THE
CONCRETE PADS WILL BE CLEANED OF ANY RESIDUAL SOIL AND DISPOSED IN A SOLID WASTE FACILITY.  IF THE PADS ARE
NOT DETERMINED TO BE A CHARACTERISTIC WASTE, THE ENTIRE PAD WILL BE CLEANED OF ANY RESIDUAL SOIL AND DISPOSED
IN A SOLID WASTE FACILITY.

   TO REDUCE THE RISK TO HUMAN HEALTH AND THE ENVIRONMENT ATTRIBUTED BY THE EXISTING 8 INCH CONCRETE STORM
SEWERS, THE SEWERS WILL BE INSPECTED, CLEANED AND SLIPLINED.  THE STORM SEWER WILL FIRST BE INSPECTED WITH A
CLOSED CIRCUIT TELEVISION CAMERA TO IDENTIFY ANY OBSTRUCTIONS AND THEN THOROUGHLY CLEANED.  THE MATERIAL
CLEANED OUT OF THE SEWER WILL BE COLLECTED, TREATED USING THE LOW TEMPERATURE THERMAL DESORPTION PROCESS,  
AND THEN DISPOSED OFFSITE.  AFTER THE SEWERS ARE CLEANED, THEY WILL BE SLIPLINED WITH A FLEXIBLE HIGH-DENSITY



POLYETHYLENE PIPE OF A SLIGHTLY SMALLER DIAMETER.  THE SERVICE CONNECTIONS WILL THEN BE RECONNECTED TO THE
NEW LINER.  THE ANNULUS BETWEEN THE OLD AND THE NEW PIPELINE MAY BE FILLED WITH GROUT.

   TO REDUCE THE RISK TO HUMAN HEALTH AND THE ENVIRONMENT ATTRIBUTED TO THE MOVEMENT OF PCP FROM THE COLUMBIA
AQUIFER TO THE YORKTOWN AQUIFER, THE PREEXISTING WELLS THAT ARE SCREENED ACROSS THE CONFINING CLAY LAYER WILL
BE REMOVED AND PLUGGED.

   TO ASCERTAIN THAT THE REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, LONG-TERM GROUND WATER
MONITORING WILL BE PERFORMED FOR THIRTY YEARS.  THE GROUND WATER MONITORING WILL INCLUDE SAMPLING FOR PCP,
ARSENIC, AND CHROMIUM AS THEY WERE THE ONLY CONTAMINANTS ASSOCIATED WITH THE OPERATIONS AT THE SITE WHICH
WERE DETECTED AT ELEVATED LEVELS IN THE GROUND WATER.  EPA WILL DETERMINE THE APPROPRIATE NUMBER AND  
LOCATION OF THE MONITORING WELLS DURING THE DESIGN PHASE.  THE MONITORING WILL DETERMINE IF THE CLEANUP LEVEL
OF 1 PPB OF PCP, THE PROPOSED MCL, IS BEING MET AT THE BOUNDARY OF THE PLUME IN BOTH THE COLUMBIA AQUIFER AND
THE YORKTOWN AQUIFER.

   TO RESTRICT ACCESS TO THE CONTAMINATED GROUND WATER UNDER THE SITE AND TO PREVENT ACCELERATED MOVEMENT OF
THE PCP OFFSITE, INSTITUTIONAL CONTROLS WILL BE IMPLEMENTED.  THE INSTITUTIONAL CONTROLS INCLUDE DEED  
RESTRICTIONS ON THE SITE TO PROHIBIT USING EITHER THE COLUMBIA AQUIFER OR THE YORKTOWN AQUIFER AS A SOURCE OF
GROUND WATER AND RESTRICTIONS ON OFFSITE GROUND WATER EXTRACTION.

   EPA MAY MODIFY OR REFINE THE SELECTED REMEDY DURING THE REMEDIAL DESIGN AND CONSTRUCTION.  SUCH
MODIFICATIONS OR REFINEMENTS, IF ANY, WOULD GENERALLY REFLECT RESULTS OF THE ENGINEERING DESIGN PROCESS. 
HOWEVER, IT MAY ALSO INCLUDE CHANGING THE DISPOSAL OF THE TREATED SOIL AND STORM SEWER SEDIMENTS TO A SOLID
WASTE FACILITY, AS ALLOWED BY THE VDWM.  THE ESTIMATED PRESENT WORTH COST OF THE SELECTED REMEDY IS
$20,485,000.  THE PRESENT WORTH COST IS COMPRISED OF A CAPITAL COST OF $20,375,000 AND AN ANNUAL OPERATION
AND MAINTENANCE COST OF $15,000. DETAILS OF THE COSTS FOR THE SELECTED REMEDY ARE SHOWN IN TABLES 5 AND 6.

   #SD
   J. STATUTORY DETERMINATIONS

   EPA'S PRIMARY RESPONSIBILITY AT SUPERFUND SITES IS TO SELECT REMEDIAL ACTIONS THAT ARE PROTECTIVE OF HUMAN
HEALTH AND THE ENVIRONMENT.  IN ADDITION, SECTION 121 OF CERCLA, 42 USC SECTION 9621, ESTABLISHES   SEVERAL
OTHER STATUTORY REQUIREMENTS AND PREFERENCES.  THESE SPECIFY THAT, WHEN COMPLETE, THE SELECTED REMEDIAL
ACTION FOR A SITE MUST COMPLY WITH APPLICABLE OR RELEVANT AND APPROPRIATE ENVIRONMENTAL STANDARDS 
ESTABLISHED UNDER FEDERAL AND STATE ENVIRONMENTAL LAWS, UNLESS A STATUTORY WAIVER IS JUSTIFIED.  THE SELECTED
REMEDY MUST ALSO BE COST-EFFECTIVE AND UTILIZE PERMANENT TREATMENT TECHNOLOGIES OR RESOURCE   RECOVERY
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.  THE STATUTE ALSO CONTAINS A PREFERENCE FOR REMEDIES THAT
EMPLOY TREATMENT AS A PRINCIPAL ELEMENT.  THE FOLLOWING SECTIONS DISCUSS HOW THE SELECTED   REMEDY FOR THE
SITE MEETS THESE STATUTORY REQUIREMENTS.

   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   IN ORDER TO MEET THE REMEDIAL OBJECTIVES OUTLINED IN THE FS, THE RISKS ASSOCIATED WITH EXPOSURE TO THE
CONTAMINATION AT THE SITE MUST FALL WITHIN THE ACCEPTABLE RISK RANGE FOR CARCINOGENS (10-4 TO 10-6) AND THE
HAZARD INDICES FOR NON-CARCINOGENS MUST BE LESS THAN 1.  EXCAVATION AND TREATMENT OF THE CONTAMINATED SOIL
AND SEDIMENTS, REMOVAL AND DISPOSAL OF THE CONCRETE PADS, AND SLIPLINING THE STORM SEWER WILL ASSURE THE 
SITE RISKS WILL FALL WITHIN EPA'S ACCEPTABLE RISK RANGE.

   THE SELECTED REMEDY PROTECTS HUMAN HEALTH AND THE ENVIRONMENT BY:

   1. ELIMINATING DIRECT CONTACT WITH THE CONTAMINANT LEVELS IN THE SURFACE
   AND SUBSURFACE SOILS, THE STORM SEWER SEDIMENTS, AND THE K001 SEDIMENTS
   BY EXCAVATING, TREATING AND DISPOSING OF THESE WASTES IN AN APPROVED
   OFFSITE FACILITY;

   2. REDUCING CONTAMINANT LEVELS IN THE CONCRETE PADS BY TESTING TO
   DETERMINE WHETHER THEY ARE A CHARACTERISTIC HAZARDOUS WASTE,
   SCARIFICATION AND TREATMENT OF THE TOP ONE INCH OF THE PADS IF THEY ARE
   A CHARACTERISTIC WASTE, REMOVAL OF ANY RESIDUAL SOIL, AND OFFSITE
   DISPOSAL OF THE REMAINING PORTION OF THE PADS;

   3. ELIMINATING DIRECT CONTACT WITH THE WATER IN THE WASTEWATER POND BY
   TREATING AND DISCHARGING OF THE WATER AS DETERMINED DURING DESIGN; AND

   4. REDUCING THE CONTAMINANT LEVELS IN THE EXISTING CONCRETE STORM SEWER



   BY CLEANING AND SLIPLINING THE SEWER.

   OF ALL OF THE ALTERNATIVES EVALUATED, ALTERNATIVE 4A PROVIDES THE BEST PROTECTION OF HUMAN HEALTH WITHOUT
SIGNIFICANT ADVERSE IMPACT ON THE ENVIRONMENT.  NO UNACCEPTABLE SHORT-TERM EFFECTS OR CROSS-MEDIA IMPACTS
WOULD BE CAUSED BY IMPLEMENTING THIS REMEDY.

   COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

   THE SELECTED REMEDY WILL COMPLY WITH ALL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) AS
DEPICTED IN TABLE 4.

   CHEMICAL-SPECIFIC ARARS: THE SELECTED REMEDY WILL ACHIEVE COMPLIANCE WITH CHEMICAL SPECIFIC ARARS RELATED
TO THE CONCRETE PADS. SPECIFICALLY, THE CONCRETE PADS WILL UNDERGO A TCLP TEST TO DETERMINE IF   THEY ARE
RCRA CHARACTERISTIC WASTES IN ACCORDANCE WITH 40 CFR PART 261.

   ACTION-SPECIFIC ARARS: IF THE CONCRETE PADS ARE DETERMINED TO BE RCRA CHARACTERISTIC WASTES, THE TOP ONE
INCH OF THE PADS WILL BE SCARIFIED AND THAT MATERIAL WILL BE SOLIDIFIED PRIOR TO DISPOSAL.  THE REMAINDER OF
THE CONCRETE PADS WILL BE CLEANED OF ANY RESIDUAL SOIL PRIOR TO DISPOSAL.  THE K001 SEDIMENTS WILL BE TREATED
BY THE DECHLORINATION PROCESS PRIOR TO DISPOSAL IN A RCRA SUBTITLE C FACILITY.  THE SOIL AND STORM SEWER
SEDIMENTS WILL BE TREATED BY THE LOW TEMPERATURE THERMAL DESORPTION PROCESS PRIOR TO DISPOSAL.  THE LEVEL OF
TREATMENT WILL DETERMINE WHETHER DISPOSAL MUST BE IN EITHER A RCRA SUBTITLE C LANDFILL OR A SOLID WASTE
LANDFILL, DEPENDING ON THE OPERATING GUIDANCE AT THE TIME OF DISPOSAL AND THE REQUIREMENTS OF PART 8 OF THE
VSWMR. TRANSPORTATION TO A RCRA-PERMITTED TREATMENT AND/OR DISPOSAL FACILITY  WOULD CONFORM WITH RCRA
REGULATIONS AT 40 CFR PARTS 262 AND 263, THE DEPARTMENT OF TRANSPORTATION REGULATIONS OF TITLE 49 OF THE CODE
OF FEDERAL REGULATIONS, AND PART 7 OF THE VHWMR.  THE SUBSTANTIVE   REQUIREMENTS OF THE VIRGINIA EROSION AND
SEDIMENT CONTROL LAW WILL BE ACHIEVED.  STORAGE OF SOILS IN A WASTE PILE MUST CONFORM WITH SECTION 10.11 OF
THE VHWMR.  STORAGE OF THE K001 WASTES MUST CONFORM WITH   SECTIONS 10.8 AND 10.9 OF THE VHWMR.  THE
SUBSTANTIVE REQUIREMENTS OF A VPDES PERMIT BY THE VIRGINIA STATE WATER CONTROL BOARD MUST BE COMPLIED WITH
FOR THE DISCHARGE OF TREATED GROUND WATER.  ALL AIR EMISSIONS FROM SITE ACTIVITIES MUST CONFORM WITH THE
VIRGINIA DEPARTMENT OF AIR POLLUTION CONTROL REGULATIONS FOR CONTROL AND ABATEMENT OF AIR POLLUTION.

   LOCATION-SPECIFIC ARARS: THE NATIONAL HISTORIC PRESERVATION ACT IS AN ARAR FOR THIS SITE.  DUE TO THE
ARCHAEOLOGICAL POTENTIAL OF THE SITE, AS WELL AS THE POSSIBLE PROJECT IMPACTS, A PHASE 1 ARCHAEOLOGICAL FIELD
SURVEY WOULD BE COMPLETED DURING THE DESIGN PHASE.  THE PURPOSE OF THE SURVEY IS TO LOCATE ALL ARCHAEOLOGICAL
RESOURCES WHICH MAY BE IMPACTED BY THE REMEDIAL ACTION.  THE ENDANGERED SPECIES ACT IS A POTENTIAL ARAR DUE
TO THE POSSIBLE EXISTENCE OF THE DISMAL SWAMP SOUTHEASTERN SHREW ON THE SITE.  AS SUCH, A BIOLOGICAL
ASSESSMENT MUST BE CONDUCTED TO DETERMINE IF THE SHREW OR THE SHREW'S HABITAT IS PRESENT ON OR IN CLOSE
PROXIMITY TO THE SITE.  IF SO, MITIGATING MEASURES WOULD BE REQUIRED SUCH THAT THE SHREW OR THE SHREW'S
CRITICAL HABITAT WOULD NOT BE ADVERSELY AFFECTED BY THE REMEDIAL ACTIVITIES.

   OTHER CRITERIA, ADVISORIES OR GUIDANCE TO BE CONSIDERED:  ALTHOUGH THE SAFE DRINKING WATER ACT MCL FOR PCP
IS PRESENTLY 200 PICOGRAM/L, EPA HAS PROPOSED A REVISED MCL OF 1 PICOGRAM/L TO TAKE EFFECT IN 1992.  SINCE
THE REMEDIAL ACTION IS NOT LIKELY TO BE COMPLETE PRIOR TO THE EFFECTIVE DATE, EPA HAS DECIDED TO UTILIZE THE
PROPOSED VALUE IN THIS ROD.

   BECAUSE THE GROUND WATER IN THE COLUMBIA AQUIFER AND THE YORKTOWN AQUIFER HAS THE CHARACTERISTICS OF A
CLASS II AQUIFER, THE GROUND WATER MUST NOT EXCEED 1 PICOGRAM/L AT THE BOUNDARY OF THE PLUME.

   COST-EFFECTIVENESS

   THE SELECTED REMEDY IS COST-EFFECTIVE BECAUSE IT MITIGATES THE RISKS POSED BY THE SITE CONTAMINATION
WITHIN A REASONABLE PERIOD OF TIME. SECTION 300.430(F)(1)(II)(D) OF THE NCP REQUIRES EPA TO EVALUATE  
COST-EFFECTIVENESS BY FIRST DETERMINING IF THE ALTERNATIVE SATISFIES THE THRESHOLD CRITERIA: PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT AND COMPLIANCE WITH ARARS.  THE EFFECTIVENESS OF THE ALTERNATIVE IS THEN  
DETERMINED BY EVALUATING THE FOLLOWING THREE OF THE FIVE BALANCING CRITERIA:  LONG-TERM EFFECTIVENESS AND
PERMANENCE, REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT, AND SHORT-TERM EFFECTIVENESS.  THE
SELECTED REMEDY MEETS THESE CRITERIA AND IS COST-EFFECTIVE BECAUSE THE COSTS ARE PROPORTIONAL TO ITS OVERALL
EFFECTIVENESS.  THE ESTIMATED PRESENT WORTH COST FOR THE SELECTED REMEDY IS $20,485,000.

   UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR
   RESOURCE RECOVERY) TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE (MEP)

   EPA HAS DETERMINED THAT THE SELECTED REMEDY, ALTERNATIVE 4A, REPRESENTS THE MAXIMUM EXTENT TO WHICH
PERMANENT SOLUTIONS AND TREATMENT TECHNOLOGIES CAN BE UTILIZED IN A COST-EFFECTIVE MANNER FOR REMEDIATION  
OF THE SITE.  OF THOSE ALTERNATIVES THAT ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT AND COMPLY WITH



ARARS, EPA HAS DETERMINED THAT THE SELECTED REMEDY, ALTERNATIVE 4A, PROVIDES THE BEST BALANCE OF TRADE-OFFS
IN TERMS OF LONG-TERM EFFECTIVENESS AND PERMANENCE, REDUCTION IN TOXICITY, MOBILITY, OR VOLUME THROUGH
TREATMENT, SHORT-TERM EFFECTIVENESS, IMPLEMENTABILITY, AND COST, WHILE ALSO CONSIDERING THE   STATUTORY
PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT AND CONSIDERING STATE AND COMMUNITY ACCEPTANCE.

   ALTERNATIVE 4A WAS SELECTED BECAUSE IT IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, COMPLIES WITH
ALL ARARS, HAS A HIGHER DEGREE OF LONG-TERM EFFECTIVENESS AND PERMANENCE, REDUCES THE TOXICITY, MOBILITY   OR
VOLUME THROUGH TREATMENT, AND IS EASILY IMPLEMENTED.  BY TREATING ALL OF THE CONTAMINATED MEDIA AT THE SITE
TO EPA ACCEPTABLE RISK LEVELS, ALTERNATIVE 4A IS PROTECTIVE OF HUMAN HEALTH WHILE ALSO REDUCING THE  
TOXICITY OF THE CONTAMINANTS THROUGH TREATMENT.  BECAUSE THE TREATED SOIL AND SEDIMENTS WILL BE DISPOSED
OFFSITE, ALTERNATIVE 4A MEETS ALL ARARS, INCLUDING THE VSWMR.  ALSO, THE OFFSITE DISPOSAL OFFERS A HIGHER  
LEVEL OF LONG-TERM EFFECTIVENESS AND PERMANENCE BECAUSE AT THE RISK-BASED SOIL CLEANUP LEVEL, PCP MAY LEACH
INTO THE GROUND WATER AT LEVELS EXCEEDING THE GROUND WATER CLEANUP LEVEL.  ALSO, THE TREATMENT   SYSTEMS
UTILIZED UNDER ALTERNATIVE 4A (DECHLORINATION, LOW TEMPERATURE THERMAL DESORPTION, SCARIFICATION,
SOLIDIFICATION AND GROUND WATER TREATMENT) COULD BE EASILY IMPLEMENTED.

   ALTERNATIVE 3A IS EQUAL TO THE SELECTED ALTERNATIVE WITH REGARD TO BEING PROTECTIVE OF HUMAN HEALTH AND
THE ENVIRONMENT, COMPLYING WITH ALL ARARS, HAVING A HIGH DEGREE OF LONG-TERM EFFECTIVENESS AND PERMANENCE, 
REDUCING TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT, AND BEING EASILY IMPLEMENTED.  HOWEVER, ALTERNATIVE
3A IS NOT AS COST-EFFECTIVE AS THE SELECTED ALTERNATIVE.  WITH A PRESENT WORTH COST OF $25,934,000,
ALTERNATIVE 3A WOULD COST $4,449,000 MORE THAN ALTERNATIVE 4A.  SINCE ALTERNATIVES 3A AND 4A HAVE THE SAME
EFFECTIVENESS, THE ONE WITH THE LOWER COST, ALTERNATIVE 4A, IS MORE COST-EFFECTIVE.

   ALTHOUGH ALTERNATIVE 5 HAS A LOWER PRESENT WORTH COST AND MEETS ALL ARARS, IT DOES NOT HAVE AS MUCH
LONG-TERM EFFECTIVENESS AND PERMANENCE AS ALTERNATIVES 3A AND 4A.  ALSO, BECAUSE OF THE NATURE OF THE
TREATMENT PROCESS, IT MAY NOT BE AS IMPLEMENTABLE AS THESE OTHER ALTERNATIVES.

   ALTERNATIVES 3B AND 4B WERE NOT SELECTED BECAUSE NEITHER ALTERNATIVE COMPLIES WITH ALL ARARS.  SINCE BOTH
ALTERNATIVES CONTAIN ONSITE DISPOSAL OF THE TREATED SOIL AND STORM SEWER SEDIMENTS, THE VSWMR IS NOT   MET
FOR EITHER ALTERNATIVE.  ALSO, SINCE THE SOIL CLEANUP LEVEL MAY ALLOW PCP TO LEACH INTO THE GROUND WATER AT
LEVELS EXCEEDING THE GROUND WATER ATTAINMENT LEVEL, ALTERNATIVES 3B AND 4B DO NOT PROVIDE AS MUCH  LONG-TERM
EFFECTIVENESS OR PERMANENCE AS THE SELECTED ALTERNATIVE.

   ALTERNATIVE 2 WAS NOT SELECTED BECAUSE IT DOES NOT FULFILL THE STATUTORY REQUIREMENTS TO UTILIZE TREATMENT
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE AND THE PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT.  IN
ADDITION, IT DOES NOT REDUCE THE TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT.

   THE VIRGINIA DEPARTMENT OF WASTE MANAGEMENT HAS CONCURRED WITH THE SELECTED REMEDY.

   PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

   THE SELECTED REMEDY SATISFIES THE STATUTORY PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT.  THE PCP
CONTAMINATION IN THE SOIL CONSTITUTES THE MAJOR HUMAN HEALTH RISK ASSOCIATED WITH THE SITE AND IS CONSIDERED
A PRINCIPAL THREAT.  THE LOW TEMPERATURE THERMAL DESORPTION TREATMENT SYSTEM WILL EFFECTIVELY REMOVE THE PCP
FROM THE SOIL BY HEATING IT TO 4000 F TO 8000 F.  THE EXHAUST WILL THEN BE VENTED TO A CYCLONE OR BAGHOUSE
UNIT TO REMOVE ANY ENTRAINED PARTICULATE MATERIAL.  NEXT, THE AIR WILL BE DIRECTED INTO A CONDENSER WHERE THE
PCP WILL BE CONDENSED FOR SUBSEQUENT TREATMENT SUCH AS A CARBON ADSORPTION UNIT OR AN AFTERBURNER.  THE K001
SEDIMENTS WILL BE TREATED WITH THE DECHLORINATION PROCESS WHICH WILL EFFECTIVELY DESTROY ALL OF THE ORGANIC
CONTAMINANTS INCLUDING PCP AND DIOXIN.  THE GROUND WATER RECOVERED DURING THE EXCAVATION AND DEWATERING OF
THE SOILS AND THE WATER FROM THE WASTEWATER POND WILL ALSO BE TREATED.  FINALLY, IF THE CONCRETE PADS ARE
DETERMINED TO BE A RCRA CHARACTERISTIC HAZARDOUS WASTE, APPROXIMATELY THE TOP ONE INCH OF THE PADS WILL BE
SCARIFIED AND SOLIDIFIED PRIOR TO DISPOSAL.

   #DSC

   K. DOCUMENTATION OF SIGNIFICANT CHANGES

   THE PROPOSED PLAN, WHICH IDENTIFIED ALTERNATIVE 4A AS EPA'S PREFERRED ALTERNATIVE FOR THE SITE, WAS
RELEASED FOR PUBLIC COMMENT ON MAY 23, 1991.  EPA REVIEWED ALL WRITTEN AND VERBAL COMMENTS SUBMITTED DURING
THE PUBLIC COMMENT PERIOD AND DETERMINED THAT NO SIGNIFICANT CHANGE TO THE  REMEDY IDENTIFIED IN THE PROPOSED
PLAN WAS NECESSARY.
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                                    TABLE 1
                        CONCENTRATIONS OF CONTAMINANTS
                   USED IN ESTIMATING EXPOSURE TO SITE SOIL

                                                              SOIL
                                          CURRENT             FUTURE
                                          SITE USE            SITE USE
   CONTAMINANT                                                (MG/KG)*
   (MG/KG)**

   ARSENIC                                106                  16
   CHROMIUM (III)                         119                  25
   CHROMIUM (VI)                          0.46                0.32
   COPPER                                 87                   18
   PENTACHLOROPHENOL                      1.6                 62.6
   2,3,7,8-TCDD EQUIVALENTS               0.0019              0.00241

   KEY: * UPPER 95 PERCENT CONFIDENCE LIMIT ON MEAN CONCENTRATION IN
         SURFACE SOILS COLLECTED ON THE SAUNDERS PROPERTY ONLY.

      **  UPPER 95 PERCENT CONFIDENCE LIMIT ON MEAN CONCENTRATION IN
         ALL SURFACE SOIL AND SOIL BORING SAMPLES.

                                    TABLE 2
                          CONCENTRATIONS OF PCP USED
                  IN ESTIMATING EXPOSURE TO SITE GROUNDWATER

   SAMPLE NUMBER                                    PCP (PICOGRAM/L)

   LOWER AQUIFER

   MW-8-D                                           160
   NW-8-II                                          11

   MAXIMUM CONCENTRATION                            160

   UPPER AQUIFER

   NW-4-II                                          19,000
   NW-4-S                                           15,000
   MW-7-II                                          25
   MW-7-S                                           10
   MW-15-II                                         240
   MW-16-II                                         4,100

   UPPER 95 PERCENT CONFIDENCE LIMIT                12,074


